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HHOACHUTEJIBHASA 3ATIMCKA

MogenbHass CHHXpPOHU3UPOBAaHHAsA pabodas mporpamma 0a30BOro M YIIyOJNEHHOTO HM3ydYeHUs IpenMeTa
«®wusuka» B 10-11 kmacce pa3paboraHa Ha OcCHOBe Pabouux mporpamm CpemaHero oOImero oopa3oBaHUs IO
¢usuke (0a30BbI ypOBEHb, YIIYOJEHHBIM  YpOBEHB), OJOOPEHHBIX pelieHueM ¢enepaabHoro ydeOHo-
METOJIMYECKOTO O0BETMHEHHS 10 001IeMy oopazoBanuio ot 29.02.2022r., mpotokon 7/22.

JlaHHas mporpamma CIyKHT OCHOBAaHMEM Ul YUUTENS 1O pa3paboTKe pabouel mporpamMmsbl 1o (usuke B
KJlaccax, IJie peanu3yroTcs MylbTUIpoduiIbHbINA yueOHbli iaH. B pasnene «Temarudeckoe miaHUpOBaHUE
y4eOHOTo Kypca coepkaHue o0ydeHHs: CHHXPOHH3HPOBAHO JUI OCBOCHHS 0Oy4aroIMMUCS MpeaMeTa Kak Ha
0a30BOM, TaK M yIiIyOJICHHOM yPOBHE.

JanHas mporpamma OIpeAeiseT o00s3aTelnbHOe MPEIMETHOE COIEp)KaHWE, YCTAaHABIMBACT IPUMEPHOE
pacripefiesieHue y4yeOHbIX 4YacoB IO TEMAaTHYECKHM paszesiaM Kypca U PEeKOMEHAYEMYIO IOCIIeN0BaTeIbHOCTh
W3yUYEHHSI TEM U PA3JIENIOB Y4EOHOTO MpeIMeTa ¢ yUETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, TIOTHKU
y4eOHOro mpoliecca, BO3PACTHBIX OCOOeHHOCTel oOyuwaromuxcs. [Iporpamma naér mpenacraBieHHE O LETSX,
cooepycanuu, odbujeri CTpaTeruu OOyUCHMs, BOCHHTAHHS M Pa3BUTUS OOYYAIOUIMXCS CPENCTBaMH yueOHOTro
npeamera «Pu3nkay Ha ynIyOlIEHHOM YpOBHE M 0a30BOM YpOBHE.

H3yuenue Kypca @usuku yenyOnéHHo2o YpOSHS NO36ONSAEM  Peanu308amb  3a0auu  NpohecCUOHATbHOU
OpueHmayuy, HAnNpasieHo Ha co30auue Ycao8ull OJisl NPOAGIEHUs CE0UX UHMENLLEKMYIbHbIX U MEOPUEeCKUX
CNOCcoOHOCMEN KANCObIM VUAWUMCS, KOMOpble HeoOX00uMbl 0Jisl NPOOOINCEHUS 00PA308AHUS 8 BbICULUX VHEOHbIX
3a6e0eHUsAX N0 PATUYHBIM (PUSUKO-MEXHUYECKUM U UHIHCEHEPHBIM CReYUATbHOCHSM.

B mporpamme ompenenstoTcs MIaHUPYEMbIE Pe3yNbTaThl OCBOSHHS Kypca (M3UKM Ha YPOBHE CPETHETO
o0miero oOpa3oBaHUs: JUYHOCTHBIE, METANpPEIMETHbIE, MpeIMeTHbIe (Ha YIIyOnéHHOM U 0a30BOM YpPOBHE).
Hay4Ho-MeTomoiornueckoii OCHOBOM JUIsi  Pa3pabOTKH TpeOOBaHWUN K JTUYHOCTHBIM, METAIpPEAMETHBIM
U IPEIMETHBIM pe3yJIbTaraM OOydarolUXCs, OCBOMBILIUX IMPOTpamMMy CpeaHero oOmiero oOpa3oBaHHs Ha
yIIyOIEHHOM YPOBHE, SIBISIETCS CHCTEMHO-AEATEIbHOCTHBIH MOJXO/.

IIporpamma BKJIIOYaeET:
naaHupyemvle pesyibmamsl OCBOGHHA Kypca (U3MKHM Ha ynIyOnéHHOM M 0a30BOM YpPOBHE, B TOM YHCIE

npeomemmuvie pe3yibmamyl 10 TogaM 00yueHus;
cooepoicanue yuebHozo npeomema « Puzuxay no 200am ooyuenus;
npumepHoe memamuyeckoe HNIAHUpPOSaHue C yKa3aHWEeM KOJMYECTBa YacOB Ha HM3yUEHUE KaXKJOM TeMbl

U NPUMEPHOU XAPAKMePUCMUKOLU Y4eOHOU 0eamelbHOCMU Y4auuxcs, pealn3yeMoi pu U3y4YeHHH ITUX TEM.

[IporpaMmma uMeeT NpPUMEpHBIA XapakTep U MOXET ObITh HCIOJb30BaHA YUUTEISIMH (U3UKU JUIs
COCTABJIEHUS CBOMX Pa0OYMX MPOrpaMM.

Pabouas mporpaMMa He CKOBBIBA€T TBOPUECKYIO MHUIIMATUBY YUHUTENEH U MPETOCTaBIAET BOSMOKHOCTH IS
peanu3aly pa3IMYHBIX METOJMYECKUX IOAXOJ0B K MpEenojaBaHuio (u3uku Ha yrnryOnéHHOM M 0a30BOM
YpPOBHE TIpH YCIOBUM COXPAaHEHHsS 0O0s3aTelbHOM 4YacTu coxepxkaHusi Kypca. KomuwdecTtBo dacos
B TEMAaTHUYECKOM IJIJAHUPOBAHUU Ha HM3y4YEHHE KaKIOW TEMBl SIBISETCS OPUEHTHPOBOYHBIM U MOXKET OBbITh
U3MEHEHO KaK B CTOPOHY YMEHBIIEHUS, TaK U YBEJIWYEHHUS B 3aBHCHUMOCTU OT PEalMU3yeMbIX METOIUYECKUX
MIOJXOJI0B Y YPOBHS ITOJTOTOBICHHOCTH YYalllUXCs.

KypcuBoM B TekcTe mporpamMmbl BbIIENEHBI 37eMeHThl Llenu u 3agaun, [IpenMeTHBIX pe3ynbTaroB U
ConepxaHust yueOHOTo MaTepuaa, KOTOpbIe MPeACTaBICHbI Ul H3yYeHUs Ha YIITyOJIEHHOM ypOBHE

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «®PU3UKA»

dus3nKa Kak Hayka o Hambosee OOIIMX 3aKOHAaX MPHUPOABI, BHICTyNAas B KauyecTBE y4eOHOTo Mpeamera
B IIIKOJIC, BHOCHUT CYIIECTBEHHBIH BKJIAJl B CUCTEMYy 3HaHMA 00 okpyxkawmem wMupe. IIkompHBIN Kypc
¢bu3nKu — cucTeMooOpa3yomuil Uis €CTECTBEHHO-HAYYHBIX yU4eOHBIX MPEAMETOB, MOCKOJBKY (pusnueckue
3aKOHBI JIE)KAaT B OCHOBE IPOIIECCOB U SIBICHUI, M3ydyaeMbIX XUMHUEH, Ouonorueil, pusmdyeckoir reorpadueit
u acTpoHomuell. Mcrnonb30BaHHE W aKTUBHOE NPUMEHEHHE (GHU3UUYECKUX 3HAHMWA OINpEeNeNuiIo XapakTep
u OypHOE pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTUH B cepe HSHEPreTHKH, TPaHCIOpPTa, OCBOEHHS KOCMOcCa,
MOJTy4YeHHs] HOBBIX MarepuajoB C 3aJJaHHBIMHM CBOMCTBaMHU U Ap. V3yueHue (U3MKKM BHOCHT OCHOBHOM BKIIAJ
B (hOpMUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa ydaluxcs, B (popMHUpOBaHHE YMEHUH NPUMEHSTh



HAYYHBII METOJ] IO3HAHUS MPHU BBITOJHEHUH UMH YYEOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca (u3uku cpenHed IIKOJbI TMOJIOKEH psAl HIeH, KOTOpble MOXXHO paccMaTpuBaTh Kak
MIPUHIIMITBI €TO MTOCTPOSHUSI.

Hoea uenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COACPKHUT
Marepuai U3 BCeX pas3zesnoB (PU3UKHU, BKIIOYAET KaK BOIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (DPU3UKH.

Hoen zenepanuszayuu. B COOTBETCTBUM C Hel Mmarepuasl Kypca (U3uMKd O0ObeqUHEH BOKPYT (DU3MUYECKUX
Teopuid. Bemymmm B Kypce sBIsieTCS (GOPMHPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpUU,
BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanusi IpeaIionaraeT HMCIOJb30BaHUE T'YMaHUTAPHOTO MOTEHIIHAJIA
¢dbu3nueckoili  HAyKH, OCMBICIIEHHE CBA3M  pa3BUTHS  (GU3MKM  C pa3BUTHEM  OOIIECTBA,  a TaKkKe
C MHPOBO33PEHUYCCKIMH, HPABCTBEHHBIMHU U IKOJIOTHYECKUMHU MTPOOIIEMaMHu.

Hoea npuknaonoui nanpaenennocmu. Kypc pusuku yniyOia€HHOro ypoBHSI IpearojiaraeT 3HaKOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTUYCCKUX MPHIIOKEHUIN M3YYCHHBIX TCOPUI U 3aKOHOB. [Ipu aTOM
paccMarpHuBarOTCs Ha YpOBHE OOLIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA U TEXHOJIOTUH.

Hoea IKonocuzayuu peanusyercss MOCPEICTBOM BBEICHUS JJIEMEHTOB COICPIKAaHUS, MOCBAMIEHHBIX
HKOJIOTHYECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTUH, a TaK¥Ke
00CYXJIEHHsI TPOOJIEM PAIMOHAIBHOTO MPHUPOJIOIIOIB30BAHMUS M SKOJIOTHUECKON 0€30IacHOCTH.

OcBoeHue copep:kaHusl MPOTPaMMBbI JOJDKHO OBITH IMOCTPOCHO Ha MPUHIMIIAX CHCTEMHO-AEATEIBHOCTHOTO
noaxona. [ns ¢usuku peanuzamus 3TUX MPUHIMIIOB Oa3UpyeTcss Ha HCIONb30BAHUN CaMOCTOSTENHLHOTO
HKCTIEPUMEHTA KaK IMMOCTOSHHO JIeHCTBYIOMETo pakTopa yueOHOTo mnpouecca. s yenyonénnozo yposHs — 3mo
cucmema camoCmosmenbHO20 YYEHUUeCKo20 IKCNepUMEHmMA, 6KIUYawe20 @OpPOoOHmaibHble YYyeHUudeckue
ONnbIMbl NPU U3YYEHUU HOB020 Mamepuand, 1adbopamopuvlie pabomul u pabomwvl npaxkmuxkyma. llpu smom
803MOJICHbL 084 cnocoba peanuzayuu QuuyecKko2o npakmuxyma. B nepsom cnyuae npaxmuxym npogooumcs
au6o 6 konye 10 u 11 knaccos, 1ubo nocne nepeoco u 6mMopo2o NoaY200Ull 8 KA*COOM U3 IMUX Kiaccos. Bmopoti
Ccnocob — smo uHmez2payus pabom NPaAKMuKyma 6 cucmemy 1adOopamopHulx pabom, Komopbslie nposoosimcs
6 npoyecce uzyyeHus pazoera (memsvt). Ilpu smom nod pabomamu NPAKMUKYMA  NOHUMAEMCS
camocmosmenvHoe Ucciedosanue, KOmopoe npo8OOUMCs No PYyKOBOOCMEY C8EPHYMO20, 0000WEHH020 6uda He3
nOWLa2060U UHCMPYKYUU.

B mporpamme cucreMa yu4eHHYECKOTO DKCIIEpUMEHTa, TaOOpaTOpHbIX pabOT U MpaKTUKyma MpeicTaBiIeHa
€IMHBIM TTepeuHeM. BBIOOp TEMaTWKH JJIs 3TUX BUJOB YYCHHUYCCKUX MPAKTUYCCKUX PAOOT OCYIIECCTBISCTCS
y4acTHUKaMU 00pa30BaTEeNIbHOTO TMpoIlecca HCXOIsd U3 OCOOEHHOCTEH TMOYypOYHOTO —TJIAaHMPOBAHHS
U OCcHalleHUs KabuHeta ¢usuku. Ilpm sTOM oOOecneunBaeTcs OBJaJA€HHE OOYYaIOIMMUCS YMEHUSIMU
MPOBOIUTh TPsIMbIE U KOCBEHHBIE HM3MEPEHUs, WCCICIOBAaHMS 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH
¥ TIOCTAHOBKY OITBITOB TI0 MMPOBEPKE MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUE yaenseTcsl PEUICHHIO PAcYETHBIX M KaYeCTBEHHBIX 3amad. [lpu sToM [Isl pacyE€THBIX
3a1a4 TPUOPHUTETOM SBISIIOTCS 33Ja4d C SIBHO 3aJaHHON U Hesa6HO 3a0anHoll  (HU3NYECKOW MOIEIBIO,
MO3BOJIAIONINE TPUMEHSATh M3YYCHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, Tak
Y MHTETPUPYS MPUMEHEHUE 3HAHWW M3 Pa3HBIX pa3neioB. J[s kKauecTBEHHBIX 3a7a4 MPUOPHUTETOM SIBIISFOTCS
3alaHusl Ha OOBSCHEHUE / TpeJcKa3aHue MPOTeKaHUs (UINYECKUX SBICHUN W MPOIECCOB B OKpYKarolei
KHU3HH, TpeOyIoImue BHIOOpa (PU3NUIECKO MOJIENN JIJIsl CUTYaIlH MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c tpeboBanusimu ®I'OC COO k marepuanbHO-TEXHHUUYECKOMY OOECIeYeHHI0 y4eOHOTro
nporecca Kypc Gpu3Mku ynryOnEeHHOro U 6a30BOr0 YpOBHS B CpPEHEN IIKOJIE JOJDKEH U3ydaThCs B YCJIOBHMAX
npeaMeTHOro kadouHera. B kabunere U3k MOMKHO OBITH HEOOXOAMMOE JabopaTropHOEe 00OPYIOBAHHE TS
BBINOJIHEHHSI YKa3aHHBIX B MPOTpaMMe YUYEHMUYECKUX OIBITOB, JTAOOPAaTOpHBIX pabOT M pabOT MpaKkTHUKyMa,
a TaKKe JIEMOHCTPAIlMOHHOE 000pYI0BaHHE.

JlemoHcTpanioHHOe  o0OopynoBaHHe  (OPMHPYETCS B COOTBETCTBHHM  C MPUHLUUIIOM  MHHHMAJIbHOM
JOCTaTOYHOCTH U OOECHEeYMBAET MOCTAHOBKY IMEPEYUCIIEHHBIX B MPOTrpamMMe KIIIOUEBBIX JEMOHCTpPAaLUN JUIs
UCCIICIOBAHUSA HW3y4YaeMbIX SBICHUH M MPOLECCOB, SMIUPUYECKUX M (yHJAaMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKHUX PUMEHEHUH.

JlaGoparopHoe 000pyIOBaHUE ISl YUEHUUYECKHX MPaKTHUECKUX padoT (GopMHpYyeTCs B BHJIE TEMAaTHUECKUX
KOMILJIEKTOB U oOecrieunBaeTcs B pacu€Te OJHOrO KOMIUIEKTa Ha JByX oOydamomuxcs. TeMmaTuueckue
KOMIUIEKTHI J1Tab0opaTopHOro 00OpyHOBaHMSA JODKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM HCIOJIb30BAHUU
aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPHUTEIbHBIX CHCTEM B BHJAE LU(POBBIX



naboparopuid.

HOEJIN U3YYEHUA YYEBHOI'O TIPEIMETA «®PU3UKA»

OCHOBHBIMH OEIsAMU U3YUYCHUA (bI/ISI/IKI/I B 06H.[CM 06pa30BaHI/II/I SABJIAOTCA:

(dbopMHpOBaHUE UHTEpPECA U CTPEMIICHHs OOYyJaIOLIMXCsl K HAyYHOMY M3YUYEHHUIO MPUPOJbI, Pa3BUTHE UX
MHTEIJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUI O HaydyHOM METOJEe MO3HAHUSA U (HOPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOLIECHHUS K OKPY’KaIOIUM SIBIICHUSM;

(¢opMHpOBaHHE HAy4HOTO MHUPOBO33pDEHHS KaK pe3yJbTaTa H3y4EHHUs OCHOB CTPOCHMsI MaTepuu
1 pyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢dbopMHupoBaHUE yMEHUIl OOBACHATH SIBICHUS C UCIOJIBb30BAaHMEM (PU3MUYECKUX 3HAHWNA W HAYYHBIX
JI0Ka3aTeIbCTB;

(dbopMHpOBaHUE MPEICTABICHUNA O POJIM (PU3MKKM AJI Pa3BUTHUS JAPYTUX €CTECTBEHHBIX HAayK, TEXHUKHU
U TEXHOJIOTH;

pazeumue NpeoCmasieHull 0 803MONCHLIX cghepax 0yoywell npogdeccUuoHaIbHOU OessmelbHOCMU,
CBA3AHHBIX C PUIUKOLL, NOO20MOBKA K OdNbHelueMy 00yUeHUI0 8 JMoM HaAnpasieHul.

JlocTikeHne STUX Ieneil o0ecreunBaeTCsl peleHueM CIeIyomuX 3a1a4d B Ipolecce U3ydeHus Kypcea
(Gu3MKK Ha ypOBHE CPEIHETO 001Iero 00pa3oBaHus:

npuoOpeTeHne CUCTeMBbl 3HaHWKH 00 OoOmMX (QHU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAs MEXaHHKY, MOJIEKYJISPHYI (U3UKY, JIEKTPOAWHAMHKY, KBAaHTOBYIO (DU3MKY U 3JI€MEHTHI
acTpoU3UKH;

(dbopMHupOBaHUE yMEHUI MPUMEHSTH TEOPETHUECKUE 3HAHUS U1 OOBSCHEHUS (PU3MUYECKUX SIBICHHUH
B IIPUPOJIE U JUIS IPUHATHUS IPAKTUUECKUX PELICHUH B IOBCEAHEBHOM KU3HH;

OCBOEHHME CIOCOOOB pELICHMsI PA3JIMYHBIX 3a/ay C ABHO 3aJaHHOM (u3nuyeckoll Mopelnbto, 3ajad,
MOJPa3yMEBAIOIINX CaMOCTOSATENIEHOE CO3JaHue (PU3MUECKON MOJENH, aJIeKBaTHON YCIIOBHSM 3a/1auH,
B TOM YHCJIE 33/1a4 MH)KEHEPHOIO XapaKTepa;

[OHUMaHHe (PU3MYECKUX OCHOB U MPUHIUIOB JEHCTBUSA TEXHUUECKUX YCTPOMCTB M TEXHOJIOIMUYECKUX
MIPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIAJICHUE METOJAaMH CaMOCTOSITEIFHOTO TUTAHUPOBAHMS ¥ MPOBEACHUS (PU3MUECKUX IKCIIEPUMEHTOB,
aHaJn3a U UHTepIpeTalu HHPOPMAIUH, OTIPE/IeIEHUs TOCTOBEPHOCTHU MOIYUYEHHOTO pe3yibTara;
CO3JJaHHE YCIIOBHH JJISi Pa3BUTH YMEHUI MPOEKTHO-MCCIEI0BATEIBCKON, TBOPUECKOH AESITEIHHOCTH,
pazeumue unmepeca K cgpepam npogheccuoHanrbHol 0esamenbHOCMU, CEA3AHHOU C QUSUKOIU.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YHEBHOM IIJTAHE

B cootBerctBun ¢ ®I'OC COO yriny0nénnblil ypoBeHb U3ydeHus yueOHoro npeamera «dusmnka» Ha ypoBHE
cpenHero ob1ero oopazoBaHus BbIOMpaeTcss 00ydaroIUMUCS, IUTAHUPYIOIIUMH POIOKEHHE 00pa30BaHuUs 11O
CHEHAIbHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIS.

VY4eOHBIM IJIaHOM HPEAyCMOTpEeHO u3yuyeHue Gu3nku B 00béMe 340 1 3a 1Ba roa oOydeHHs: 5 4 B HENIENIO
B 10 m 11 xiraccax, Ha 0a3oBOM ypoBHe B 00BEMe 1369 3aBa roma oOydeHus mo 249 B Hemenmo B 10
u 11 knaccax. B Temarnueckom miuanupoBanuu uid 10 u 11 kiaccoB mpeznonararoTcs pe3epB BpEMEHH, KOTOPbIi
YUUTENb MOXKET MCIIONIb30BATh 110 CBOEMY YCMOTPEHHIO, U TIOBTOPUTEIBHO-00001I1at0IINe YPOKH.

IINTAHUPYEMBIE PE3YJIBTATBI
OCBOEHMS YYEBHOI'O ITPEJIMETA «®U3UKA»
HA YPOBHE CPEJJHETI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®dusnka» Ha ypoBHE cpenHero oomiero oOpazoBaHus (YIIyOJIEHHBIH U



0a30BBIIl  YPOBEHB) MOJDKHO 0O0ECIeYMBaTh JOCTI)KCHHUE CIEAYIOIMUX JUYHOCTHBIX, METalpeIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

Ipasicoanckoe 6éocnumanue:

¢ cPOpPMUPOBAHHOCTh TPAXJAHCKOW IMO3UIHMHU OOYyYaIOImerocss Kak aKTHBHOTO WM OTBETCTBEHHOTO
YjieHa pOCCUICKOro o0IeCcTBa;

® [PUHATHE TPAAULIMOHHBIX O0IIEYETOBEYECKUX TYMAHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEI;

® TOTOBHOCTh BECTH COBMECTHYIO NEATEIbHOCTh B MHTEpPECaX TIPa’kJaHCKOro OOIIeCTBa, y4acTBOBATb
B CaMOYIIPABJICHUU B ILIKOJIE U JETCKO-IOHOIIECKUX OPTraHU3aLMAX;

e yMCHHEC B3aHMMOJCKCTBOBATh C COIMAIBHBIMA WHCTUTYTaMH B COOTBETCTBHHM C MX (YHKIUSIMHU
Y Ha3HAYECHUEM;

® TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOM NEATEIbHOCTH.

Hampuomuvecme eocnumanue:

e c(hOpMHPOBAHHOCTH POCCHICKON IPakJaHCKOM MACHTUYHOCTH, TATPUOTHU3MA;

® [IEHHOCTHOE OTHOIICHHE K TOCYyAapCTBEHHBIM CUMBOJIAM; JOCTHKEeHHSIM Poccuu B hu3HKe U TEXHUKE.

ﬂyxoeuo-npaecmeeunoe eocnumanue:

e chOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHNUS,

e CIOCOOHOCTH OIICHMBATH CHUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAILHO-
HPaBCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE€ B I€ATEILHOCTH YUEHOTO;

® OCO3HAHME JIMYHOTO BKJIA/Ia B IOCTPOEHHUE YCTOMUUBOIO OymyILero.

Acmemuueckoe éocnumanue:

® HCTETHYECKOE OTHOIICHHME K MUPY, BKJIIOYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYILIETO (PU3NUECKOM
HaykKe.

Tpyooeoe éocnumanue:

e HHTEpEC K Pa3IMuHbIM cepam npodeccrHoHaTbHON IeTSIEHOCTH, B TOM YHCIIE CBSA3aHHBIM C (DU3HKON
Y TEXHUKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymielt mpodeccuu U pearnu30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TIIaHBI,

® TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHHIO B 00MacTU (U3MKH HA TPOTSHKEHUU
BCEH KHU3HHU.

DKonozuueckoe eocnumanue:

¢ c(opMHPOBAHHOCTH SKOJNOTUYECKOW KYIBTYPBI, OCO3HaHHE TIIOOANBHOTO XapakTepa SKOJOTHYECKUX
npo0iem;

® [UIAHUPOBAHME U OCYIIECTBICHUE JICMCTBHI B OKpYXalOIEH Cpeae Ha OCHOBE 3HAHMUS IIelied
YCTOWUYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

® pacUIMPEHUE OIbITA JEATENBHOCTU IKOJIOTMUECKOW HAIPABIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUH 110
¢busuke.

Llelmocmu HAY4YHO020 NO3HAHUA:

¢ chopMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO  pa3BUTHUA
(bu3nyecKoil HayKH;

® OCO3HaHWE I[IEHHOCTH HAy4YHOM JCSATEIHHOCTH, TOTOBHOCTH B MpOIlECCe M3yYeHHs (PU3UKHU
OCYILIECTBIATh NPOEKTHYIO U UCCIEN0BATENBCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mporniecce noctmkeHns TUYHOCTHBIX PE3yIbTaTOB OCBOSHHUS MPOTPAMMBI CPEIHETO OOIIero 00pa3oBaHUs
no ¢usuke y oOy4aloIUXCSl  COBEPIICHCTBYETCS  OMOYUOHANbHLIL — UHMeNleKm,  Tpeanoararomui
c(hOpMHPOBAHHOCTb:

CamMOCO3HAHUA, BKIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAJIBHOE COCTOSHUE, BHUJIETh
HaIpaBJICHUS Pa3BUTHSI COOCTBEHHOMN YMOIIMOHATBLHOM Cephl, OBITh YBEPEHHBIM B ce0¢€;
camope2yiupo6anusi, BKIIOUAIOIIETO CAaMOKOHTPOJIb, YMEHHUE IPUHMMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIMTOCOOHOCTH AanTHPOBATHCA K SMOIIMOHAIBHBIM H3MEHEHUSIM U MPOSIBISTH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;

BHYMpEeHHeU MOmueayuu, BKIIOYAIOIIEH CTPEMJICHUE K JJOCTHIKEHUIO LEIU U YCIEXY, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHUE JICUCTBOBATh, UCXOAS U3 CBOMX BO3MOXKHOCTEM;



amnamuuy, BKIIOYAIOIIEH CITOCOOHOCTh TTOHUMATh 3MOIIMOHAILHOE COCTOSIHHE JIPYTHX, YUYUTHIBATH €r0
P OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COYYBCTBHIO M CONEPEKUBAHUIO;

COYUAbHBIX HABLIKOG, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C JPYTHMMH JIOIbMH,
3a00TUTBHCA, IPOSBIISITh UHTEPEC U pa3peliaTb KOHQIUKTHI.

METAIIPEIMETHBIE PE3YJIbTATBI

y}[I/IBepcaJILHbIe NO3HABATEIbHbIE 1eHCTBUS

Ba3zoBLle Jornueckue necTBUs:

CaMOCTOSTENIbHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBaTh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENCIIATH UEIU AEATEIbHOCTH, 3a/1aBaTh apaMETPbl U KPUTEPUU UX JOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMATPUBAEMBbIX SIBJICHUSX;

pa3zpabarTpiBaTh IUIAH pEHICHHS MpoOJeMbl ¢ yU4€TOM aHaiau3a HWMEIONIUXCS MaTepUaTbHBIX
Y HEMaTepUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ACSATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM, OIICHUBATh PUCKHU
MOCJICICTBUU ACATCIbHOCTH,

KOOPJMHUPOBATH U BHINIOJHATH Pa0bO0Ty B YCIOBHUSAX PEATbHOIO, BUPTYaJIbHOTO M KOMOMHHUPOBAHHOTO
B3aMMOJICHUCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE TTPU PEIICHUH KU3HECHHBIX TTPOOJIEM.

ba3oBhle ncciienoBarebCKue AeicTBHA:

BJIAJICTh HAYYHOW TEPMUHOJIOTHUEH, KITFOUEBBIMU TIOHSATHAMH U METOIaMH (DU3HUYECKOI HAyKH;

BJIAJICTh HaBBIKAMH Y4eOHO-HMCCIICIOBATEIbCKOM | MPOCKTHOW JIEATEILHOCTH B 001acTH  (DU3HKH;
CIOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METONOB pEIICHUs 33134 (hPU3HYECKOTO
COZICpKaHUs, TPUMEHEHHIO Pa3IMYHBIX METOIOB ITO3HAHHS,

BJIAJICTh BUJAMU JIEATSILHOCTH IO TIOJIYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, TPeoOpa30BaHUI0
Y IPUMEHCHUIO B PA3JINYHBIX yUCOHBIX CUTYaIUSIX, B TOM YHCIIC MPU CO3MAHUH YUYEOHBIX TPOCKTOB
B oOsactu (hU3UKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3MpOBaTh 3ajady, BBIIBHTaTh THUIOTE3y €€
pEIIeHUs, HaXOIUTh apryMEHTHI IS JIOKa3aTelIbCTBA CBOWX YTBEPXKICHHM, 3a/JaBaTh MapaMeTPhI
Y KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh TIONYyUYEHHBIE B XOJE PEIICHUS 3aJauyd pe3yAbTaThl, KPUTHUECKH OIICHMBATh WX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCJIOBHSIX;

CTaBUTH W (POPMYIIMPOBATH COOCTBCHHBIE 3a7a4l B 00Pa30BaTEIILHON JEATEIHLHOCTH, B TOM YHCIE MPU
M3y4YeHUU (DU3HKY;

JaBaTh OIICHKY HOBBIM CUTYallMsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPESHOCHUTD 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00IaCTh KU3HEACITCILHOCTH,

YMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeil;

BBIBUTATh HOBBIC HWJIEW, NpeIararb OPUTHHAIBHBIC ITOIXOIbI U PEHICHHS; CTAaBUTh MPOOJIEMBI
Y 3a71a4¥, TOMYCKaIoI1e allbTepHATUBHBIC PEIICHHUS.

Pa6Gora c undopmanueii:

BJIaZICTh HABBIKAMU IOJTYUCHUA I/IHCbOpMaHI/II/I (1)1/131/1qu1<01“0 COACPIKAHUA U3 NCTOYHHUKOB PA3HBLIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATh IMOKMCK, aHaju3, CUCTEMAaTHU3AIMI0 U MHTEPIPETAIUi0 HH(POpMAINU
Pa3IMYHbIX BUJOB U (POPM MPECTABICHNUS;

OIICHHUBATH JIOCTOBEPHOCTHh HH(POPMAIINH;

HCITIOJIB30BAaTh Cpe€acTsa I/IH(l)OpMaHI/IOHHBIX 1 KOMMYHUKAlIUOHHBIX TEXHOJIOTUH B PCIICHUHA
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX " OpraHu3anMOHHBIX 3a1a4 C CO6J'IIOH€HI/IGM Tpe60BaHI/Iﬁ
OPrOHOMUKH, TEXHUKH OE30MaCHOCTH, THTHUEHBI, PeCypcocOepekeHus, MPaBOBBIX U ITUUECKUX HOPM,
HOPM MH(POPMAITMOHHOM 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJAEp)KaHUS B pa3NuyHbIX (opmaTax ¢ ydéToM Ha3HAYCHUS
nH(OPMAIUU U 1IETIEBOM ayIUTOPUH, BBIOMpAst ONTUMATIBHYIO (OPMY MIPEICTABICHUS U BU3YyaTH3aIlHH.

YHuBepcajibHble KOMMYHUKATUBHbIE 1eHCTBUSA



Oo0menue:

OCYILECTBIIATH OOIIEHUE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JAEATEIbHOCTH;
pacro3HaBarh NPEANOCHUIKH KOH(DIMKTHBIX CUTYalluil U CMATYaTh KOHQIUKTHI;
Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUsI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

CoBMecTHanA AECATECJIbHOCTD:

IIOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAHAHOM U MHANBUIYaJIbHOW PabOTHI;

BbIOMpAaTh TEMATHKY W METOAbI COBMECTHBIX AEHUCTBHUH € y4€TOM OOIIMX HHTEPECOB W BO3MOXKHOCTEH
Ka)K0r0 4JIeHA KOJJICKTUBA,;

IIPUHUMATh LEIM COBMECTHOM IEATEIIBHOCTH, OPTaHHU30BBIBATH M KOOPAWHUPOBATH IEHUCTBUS IO €€
JOCTHKCHMIO: COCTaBIIATh IUIAH JEWCTBMM, pacHpenciarb pOJIM C YYETOM MHEHUH YYaCTHHKOB,
00CyJ1aTh Pe3yJIbTaThl COBMECTHOMN paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIaJa 1 KaXJ0ro y4acTHHUKA
KOMaHJIbl B OOIIMI Pe3yabTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;

IpeaJIararb HOBBIE IPOEKTHI, OLEHUBATh UJCHU C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKON
3HAYMMOCTH;

OCYLIECTBJIATh  [TO3UTUBHOE CTPAaTETMYECKOE IOBEACHUE B PA3iIUYHBIX CUTYyalUsAX, MPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

YHuBepcaJjibHblIe peryJisiTUBHbIE JAeiicTBUS

Camoopranmusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH IO3HABATEIIbHYIO JESATENbHOCTh B 00JaCTH (PU3UKH UM ACTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIC 3a/1a49H;

CaMOCTOATEJIBHO COCTABJIATh IUIAH PEUICHUS PACUYETHBIX M KAUECTBEHHBIX 3a/ay, IUIAH BBINOJHEHUS
MPAKTHYECKOM  paboThl € yuéTOM  HMEIOIIUXCA  PECYpCOB,  COOCTBEHHBIX  BO3MOXKHOCTEH
Y MPEIIOYTCHUN;

JIaBaTh OLICHKY HOBBIM CHTYalHsIM;

pactIMpsITh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JIMUHBIX MPEATOYTECHUH;

JieaTh 0CO3HAHHBINA BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIIICHHUE;
OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW SPYIUIUH B 00NacTH (U3UKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CUTYyallWsiM, BHOCUTb KOPPEKTUBBI B IE€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
PE3YJIBTaTOB LIEIISIM;

BJQ/JIeTh HAaBBIKAMU [IO3HABATE€JIbHOM pedraexkcuu Kak OCO3HAaHUS COBEpIIAEMbIX JIEHCTBUMN
Y MBICIIUTENIBHBIX TPOLIECCOB, UX PE3YJIbTaTOB M OCHOBAHMM; UCIOJIb30BaTh MPUEMBI pediaekcun ams
OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U ApPTYMEHTBI IPYTUX IIPU aHAIIU3E PE3YJIbTaTOB AEATEIBHOCTH.

IIpunsTHE cedst M APyrux:

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTHBBI M apTyMEHTHI APYTHX MPHU aHAJIHU3€ PE3YyNIbTaToOB AeSITEIbHOCTH;
MIPU3HABATh CBOE MIPABO M MPABO JIPYTHX HA OLIHOKH.

INPEAMETHBIE PE3YJIBTATbI

10 kaace

B npornecce usydenus Kypca puzuku yriayoaéHHoro u 6azororo ypoBHs B 10 kiacce y4eHUK HAYyUUTCS:

[Tonumars (1eMOHCTPUPOBATH) POJIb PU3UKU B IKOHOMUYECKOU, TEXHOJIOIMUYECKOM, 3KOJIOTUYECKOH,

COLIMAJIbHOM U ATUYECKOH C(I)ean ACATCIIbBHOCTU YCJIOBCKA, POJIb U MECTO (I)I/ISI/IKI/I B COBpeMCHHOﬁ
H&y‘-IHOfI KapTUHC MHpPA, 3HAYeHUe OI’lI/lCClmeJZbHOIz, cucmeMamuwpyiou;eﬁ, 00BACHUMENLHOLL



U npocHoCmu4eckol QyHKyull puzuueckou meopuu — MexaHuKu, MOJEeKYIAPHOU QU3UKU U MepmMoou-
HAMUKU, poib u3uueckou meopuu 6 popmuposanuu npedcmasienuti 0 Quauyeckol Kapmune Mupa,

pasznuuaTh (YYUTHIBAThH) YCIOBHUS MPUMEHUMOCTH MOJCNeH (PU3NYECKUX TENl U MPOIECCOB (SIBICHUN):
WHEpIHAIbHAS CUCTeMa OTCU€Ta, aOCOMIOTHO TBEPIOE TEJIO, MaTePHANIbHAS TOUKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE TajieHue, aOCOMIOTHO ympyras jaedopMaius, aOCONMIOTHO YIpyroe u adco-
JIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIEIH Ta3a, >KUJIKOCTU U TBEPAOro (KpUCTANIMYECKOro) Tena,
WJICAJIbHBIN a3, TOUCUHBIN 3apsi, OMHOPOAHOE ICKTPUUYECKOE MOJIE;

paznuyaTth ycioBus (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHMMATh BCEOOIIMI Xa-
pakTep (hyHIaMEHTAILHBIX 32aKOHOB U OTPAHMYEHHOCTh MCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBACHATH MEXaHUUYECKHE TIPOLECCHI U SIBICHUS, UCIIOIB3YSI OCHOBHBIE MOJIOKEHUS U
3aKOHBI MEXAHHKHU (OTHOCUTEIBbHOCTb MEXaHWYECKOTO IBMKEHHS, (OpMYJbl KUHEMAaTHKU pPaBHO-
YCKOPEHHOT'O IBWXKEHHUSL, npeoopasoeanus I anunes 0is ckopocmu u nepemeuyerus, 3aKkoubl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUS UMITYJIbCa
1 MEXaHMYECKOI SHEPTUH, C653b pabOmMbl CUNbL C USMEHEeHUeM MeXAHUYeCKOU SHepeull, YCI08Us pas-
Hogecus meépooeo mena); TIPU ITOM HCIIONIb30BaTh MaTEMATUYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bl-
8amb YCl08UA NPUMEHUMOCTU PUBUYECKUX 3AKOHO08: npeobpazosanull I anunes, 6mopozo u mpemve2o
3axon08 HvlomoHa, 3aK0H08 COXPaHeHUss UMNYIbCA U MEeXAHUYeCKOU dHepaul, 3aKOHA 8CEeMUPHO20
msa2omenusl;

aQHAIM3UPOBATH U OOBSICHATH TEIUIOBBIC MPOIIECCHI U SIBJICHHMS, HCIIOJIb3YsI OCHOBHBIC mmoioxeHust MKT
1 3aKOHBI MOJICKYJISIPHON (PU3UKK U TEPMOJUHAMUKHU (CBSI3b JABJICHHS UACATBLHOTO Ta3a CO CpelHen
KUHETHUYECKON HEPTHEN TEIIOBOTO ABUYKECHUS M KOHLICHTPALMEN €ro MOJIEKYJI, CBSI3b TEM- Mepary-
PBI BELWIECTBA CO CPEAHEN KMHETUYECKOW SHEPrHer TEIUIOBOIO JIBHYKEHMS €0 YacTUll, CBA3b JIaBJie- HUS
UJealIbHOTO ra3a ¢ KOHIICHTpaIueil MOJIEKYJI U ero TeMIeparypoil, ypaBuenue MenneneeBa— Kiia-
NelipoHa, MepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS YHEPTHH B TEIIOBBIX MPOIECCax); MPU
STOM HCIOJIb30BAaTh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bI8AMb YCA08US NPUMEHUMOCTU
ypaeuerus Menoeneesa—Knaneiipona,

aHAJIM3UPOBATh U OOBSICHATH (ONMHCHIBATEL) ANEKTPUUYECKUE SIBICHUS, MCIIOJb3YsI OCHOBHBIE IMOJIOKE-
HUS ¥ 3aKOHBI AJIEKTPOAMHAMUKY (3aKOH COXpaHEHUS 3JIEKTPUUYECKOT0 3apsa, 3akoH Kyiona, nomen-
YUATILHOCIb 2NeKMPOCAMUYEcKo20 NOJsA, NPUHYUN CYREPRO3UYUL INeKMPUYECKUX NOell, npU SMOM
VKA3b18as YC08UsL npuMeHuMocmu 3akona Kynona; a Takxe MpakTUYECKH BaXKHBIE COOTHOIIICHUS: 3a-
koHbl OMa JJIg yyacTKa IeNu U I 3aMKHYTOM dJIeKTpUYecKol 1enu, 3akoH [xoyns—IJlenna, npa-
suna Kupxzoga, 3axonvt @apades 05 snekmponusa);

onucvleams QusulecKue npoyeccyl U A6NeHUs, UCNONb3YA GeIUYUHbL: nepemelujeHue, CKOpoCmb, YCKO-
PpeHue, UMNYIbC mena U cucmemvl mej, CUld, MOMEHM CUlbl, OdgleHue, NOMEeHYUAIbHAs IHEP2Us, Ku-
Hemu4eckas dHepausl, MexaHuyecKkas SHepeus, paboma Culvl, YeHmpocmpemumenbHoe YCKopeHue,
cuna mamjcecmu, CUIa Ynpy2ocmu, Cuia mpenus, MOWHOCMb, 3Hepeus 83aumooelicmeus meia ¢ 3em-
N1 66IU3U €€ NO8EPXHOCMU, dHEP2Us YRPY 20U 0ehopMayu NPYHCUHBL; KOTUYECHBE0 Meniomvl, abco-
JIOMHAsL memnepamypa meina, paboma 6 mepmMoOUHaMUKe, GHYMPEHHS IHepeUs UOeailbH020 0OHO-
amoMHO20 2a3a, paboma uoeairbHo20 2a3d, OMHOCUMENbHASA 61aXCHOCMb 8030yxa, KIIJ[ uoeanvnozo
Mensioeo2o 0sucamens; 1eKmMpuiecKkoe noie, HanpaAXCEHHOCMb NeKMPULecKo20 Nos, HaANPI#CEH-
HOCMb NOJIsL MOYeYH020 3apa0d UMY 3apPsdHCEHHO20 Wapa 6 eaKyyme U 6 OudjieKmpuke, NOMeHyuaul
INEKMPOCMAMUYECK020 NOJIA, PA3HOCIb NOMEHYUALO08, INEeKMPOOBUNCYIUAS CUNA, CUNA MOKA, HANPS-
JHCeHue, MOWHOCMb MOKA, 2NeKMPUYecKas EMKOCMb NI0CKO20 KOHOEHCAmopd, CONnpomueieHue
yuacmka yenu ¢ nocie008amenbHblM U NAPALIeNIbHbIM COCOUHEHUEM Pe3UCMOPO8, IHEP2UsL DNIeKMPU-
YecKko20 nojis KOHOeHcamopa,

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUCSCKUX SIBJICHUH: MEXaHHYECKOE JIBIKEHHE, TEIJIOBOE JBH-
YKEHHUE YaCTHII BEIIECTBA, TEIMJIOBOE paBHOBECHE, OPOYHOBCKOE JBMkKeHUE, U dy3us, CTIapeHue, Kue-
HUE W KOHJCHCAIIMs, TUIABJICHHUE W KPHUCTAJUIM3AIMS, HANPABICHHOCTh TEIUIONepeaadn, dIeKTPH3alns
T€J, IKEUNOMEHYUATLHOCTb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKOM BEIMYUHBI OT APYTOH C MCHOIB30BaHUEM
MPSMBIX U3MEPEHUI: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTAThI MOJTyYCHHOM
3aBUCUMOCTH (PU3UUECKUX BEITUUUH 6 8uUde epapuKros ¢ y4émom abCconomHuix nocpeutHocmeu usme-
peHutl, JieNaTth BBIBOJIBI o pe3yapTaTaM HCCIIeTIOBAHUS;



MMPOBOJIUTH KOCBEHHBIC M3MEPECHHS (PU3MUECKUX BEIIMYWH; TIPH 3TOM BHIOMpATh ONMTHUMAIBHBIA Me-
TOJ U3MEPEHHSI, OLICHUBATh a0COJIIOTHBIC U OTHOCHUTEIIBHBIC IMOTPEITHOCTH NPSIMBIX U KOCBCHHBIX
U3Mepe-HUi;

npoBOOUMb ONbIMbBL NO NPOBEPKe NPEOJIONCEHHOU 2UNOme3bl. NIAHUPOBAMb IKCHePUMEHM, COOU-
Damb IKCHEPUMEHMATILHYIO YCMAHOBKY, AHAIUUPOBAMb NOJYHEHHbIE Pe3YIbmambvl U 0eldmb 8bl-
800 0 cma-myce npeoyloNCeHHOU SUNOMe3bl;

coOro1aTh TpaBmiIa 6€30MacHOro TPY/la MPY MPOBEJASHUN HCCIICOBAHUN B paMKax y4eOHOI0 dKC-
IIe- pUMEHTA, NPaKmuKyma 1 y9eOHO-HCCIICI0BATEIbCKOM U MPOCKTHON JIEATEIbHOCTH ¢ UCIIOJIb-
30Ba-HUEM H3MEPUTEIBHBIX YCTPOUCTB U JIA00PATOPHOTO 00OPYIOBAHHS;

pemaTh pacy€THBIC 3a/1a4d C SIBHO 3aJaHHOU U Hes16HO 3a0aHHOU (HU3UIECKON MOJIENbIO: Ha OCHO-
Ba- HUM aHAJIM3a yCJIOBUS 00OOCHOBBIBATH BHIOOP (DM3MUECKON MOJICIH, OTBEYAOIIel TpeOOBaHU-
SIM 3a- JJa4d, IPUMEHSATH (DOPMYJIbI, 3aKOHBI, 3AaKOHOMEPHOCTH U HOCHYIAMbl (PU3U4eCKUX meoputi
IIPH KC- MOJIh30BAHUM MAaTEMATHYECKHX METOJOB PEIICHHUS 33J]a4, IPOBOJAUTH PacU€Thl HA OCHO-
BaHWU MMEIO- IUXCS JAHHBIX, aHATM3UPOBATh PE3yJIbTaThl U KOPPEKTHPOBATH METOIbI PELICHUS C
y4ETOM TIOJTy4eH-HBIX PE3yIbTaTOB;

peniaTh Ka4eCTBCHHBIC 3a7a4U, mpeoyroujue NPUMEeHeHUsl 3HAHULL U3 PA3HLIX PA30eN108 WKOIbHO20
Kypca Quauku, a makdgice uHmMezpayuu 3HAHUL U3 Opyeux npeomemos eCmeCmeeHHO-HAYUYHO2O0
YUKIA: BBICTPAUBATH JIOTHYECKYIO ICTIOYKY PACCYKIACHHUH C ONOPOH Ha M3yYEHHBIC 3aKOHBI, 3aKO0-
HOMEPHOCTHH (PH3UYECKHE SBIICHUS;

UCNOIb306aMb Meopemuieckue 3HaHus 0Jisl 00BIACHEHUS OCHOBHBIX NPUHYUNOE pabombl usmepu-
meib-HbIX NPUOOPOE, MEXHUUECKUX YCMPOUCME U MEXHOLO0SULECKUX NPOYECCos;

MCIIOJIb30BaTh TEOPETUYCCKHE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW YKU3HU JUIS OOeCTieueHUs 0e3-
OIlac- HOCTH MPHU OOpAIECHUH ¢ MPHUOOpaMU U TEXHUYECCKHUMH YCTPONUCTBAMH, JUISI COXPaHCHUS
3II0OPOBbSI U COOJIIOJICHHSI HOPM IKOJIOTHYECKOT'O TIOBE/ICHUS B OKPYXKAOIIEH cpelie;

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAyKH, B
00b-sICHEHHE TPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

AHaIU3UPOBaAmMsb U OYEHUBAMb NOCIe0CMEUss ObIMOBOU U NPOU3BOOCMBEHHOU 0eAMeNbHOCMU Yelo-
6EKA, CEA3AHHOU C (PUUYECKUMU NPOYECCamu, ¢ NO3UYULL IKOJI0UYeCKOU Oe30nacHocmu, npeo-
cmaeg- jeHull 0 PAYUOHAILHOM NPUPOOONOIL30BAHUU, A MAKIHCE PA3YMHOM UCHONb308AHUU O0-
CIMUDICeHULL HAYKU U MEXHOL02ULL OIS OANbHEUUle20 PA36Umusl 4ellogeuecko20 0duecmea;

MIPUMEHSITh pa3uYHbIE CIIOCOOBI paboThI ¢ HHPOpMaIell (GU3NIECKOT0o COAepkKaHUs ¢ UCTIOIB30Ba-
HUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHI: IMPU ITOM HCIIOJIE30BaTh COBpEMEHHBIC MH-
(dop- MalMOHHBIE TEXHOJIOTUU IS TOWCKA, epepaboTKU M TPEIbSIBICHUS yU4eOHOW W HAy4HO-
MOMyJSpHON UHpOpPMAIMU, CTPYKTYPUPOBAHUS U WHTEPIIPETAIMU WH(DOPMALIUY, TTOTyUYEHHON U3
Pa3IMYHBIX MC- TOYHUKOB; KPUTHUUYECKU aHATM3UPOBATH MOTydaeMyr0 HH(GOPMAIUIO U OYeHUBAMb
e€ 00CMOoBePHOCIb KAK HA OCHOBE UMEIOUWUXCS 3HAHUL, MAK U HA OCHO8E AHAAU3A UCMOYHUKA UH-
Gopmayuu;

NpOosGIAMb OPAHU3AYUOHHBIE U NO3HABAMENbHbIE YMEHUSL CAMOCMOSMENbHO20 NPUOOpemeHus Ho-
8bIX 3HAHULL 8 Npoyecce BbINOIHEHUS NPOCKMHBIX U YYeOHO-UCCIe008AMENbCKUX — pabom;
paboTaTh B TPYMIE C BBHIMOJIHEHUEM PA3TUYHBIX COLIMATIBHBIX POJIEH, MIaHUPOBATh paboOTy TpyI-
TTBI, PAIlio- HATBHO PACTIPECIIATh ACITSIPHOCTh B HECTAHJAPTHBIX CUTYAIUSX, aJICKBATHO OICHU-
BaTh BKJIQJI K&X-JIOTO U3 YIACTHUKOB TPYIIIBI B PEIICHUE pacCCMaTPUBAEMO MPOOIIEMBIL;

NpOsIBIAMb MOMUBAYUIO K 0yOyueti npoghecCuoHanbHOU 0esimelbHOCMU N0 CREYUANbHOCMAM (DUSUKO-
MexHu4ecKo20 npoQuJs.

11 kaace

B mpornecce nzyuenus kypca ¢pusukn yrimyoaéHHoro u 6a3oBoro ypoBHs B 11 kiacce yUeHUK HayqUTCS:

MOHUMATh (JIEMOHCTPUPOBATH) POJb (U3UKH B SKOHOMUYECKOH, TEXHOJIOTHMYECKOH, COIMalbHOM
U 3TUYECKOW cdepax AeATeNbHOCTH YEIOBEKa; poib U MECTO (M3UKH B COBPEMEHHON Hay4HOM
KapTHUHE MHUPA; POJIb aCTPOHOMUU B MPAKTUYECKON JEATEIbHOCTH YeJIOBEeKa U JaJbHEHIIEM Hay4YHO-
TEXHUYECKOM Ppa3BUTUU; 3HAYEHUE ONUCAMENbHOU, CUCeMamusupyioujell, 00bACHUMENIbHOU
U NPOCHOCMUYECKOU QYHKYUli ¢husuueckou meopuu — 31eKMpPOOUHAMUKY, CHEeYUATbHOU Meopuu
OMHOCUMENbHOCIU, — K8AHMOBOU  usuky,  poiib  (QU3MUECKOH Teopuu B (POPMUPOBAHUU
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MIPEICTABIICHU O (PU3NUYECKON KapTHHE MHpa, MECTO (PU3MUECKON KapTHHBI MHpa B OOIIEM Sy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUIA O TIPUPOJIC;

pa3nuuark (yIUTHIBATE) YCIOBHS TMPUMEHUMOCTHA MOJENeH (PU3UYEeCKUX Te W MPOIECCOB (SIBICHHM):
OIHOPOJHOE  JJIEKTPUYECKOE W OJHOPOJHOE MArHWTHOE IO, TapMOHUYECKHE KoyeOaHus,
MareMaTHYeCKUil MasTHUK, WJICATbHBIN MNPYKUHHBIA MAasTHUK, FAPMOHUYECKHE BOJHBI, WCaIbHBIN
KoJie0aTeNbHBIN KOHTYP, TOHKAs JIH3a; MOJIEJICH aToMa, aTOMHOTO sSJpa U KBAHTOBOW MOJICIIH CBETA;
pasnuyath yciIOBUs (TpaHULBI, OOJIaCTH) MNPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, HOHUMAMDb
gceobwull xapakmep @OYHOAMEHMANbHLIX 3AKOHO8 U 02PAHUYEHHOCMb UCHONIb308AHUS YACTIHBIX
3AKOHO8;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPOMATHUTHBIE TMPOLECCHl U SIBICHHUS, MCIOJIb3YS OCHOBHbBIE
MOJIOKEHUSI Y 3aKOHBI JJICKTPOIMHAMUKUA | CIICIUATBLHOW TEOPHH OTHOCHTEIBHOCTH (3aKOH
COXpaHEHUsl DJIEKTPUUECKOro 3apsiia, cuia Amrmepa, cuwia JlopeHla, 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykuuu, npawio Jlenma, cBsa3p OJJC caMOMHIYKIMK B 3JIEMEHTE S3JCKTPUYECKON Ienu co
CKOPOCTBbIO H3MEHEHHS CHJIbI TOKa; IMOCTYJaThl CIEUHUAIBbHOW TEOPUH OTHOCUTEIBHOCTH
OlHIITEHHA);

aAHATM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOLIECCHI W SIBJICHUS, WUCIONb3Ys IOJIOKEHUS KBAHTOBOU
¢busuku (ypaBHeHue JitHIITeHHA A1 poTodddekra, nmepBolil U BTOpoil noctynarsl bopa, mpuHIHI
COOTHOIICHHS HeompenenéHHocTe [eif3enOepra, 3aKOHBI COXPaHEHUS 3apsI0BOTO M MacCOBOTO
Yycell ¥ DHEPTHUHU B AJIEPHBIX PEAKIUAX, 3aKOH PaJHOaKTUBHOTO pacmajia);

ONMHCHIBaTh  (U3MUECKHE TMPOLECChl U SBICHUS, HCIONb3ysl BEIUYMHBL:  HANPSHKEHHOCTH
ANIEKTPUYECKOTO  TIOJS, TMOTCHIHANT 3JICKTPOCTATHYECKOTO TOJIsA, Pa3HOCTh IOTCHIUAJIOB,
AIIEKTPOJBUKYINAS CUJIA, HMHAYKUMS MArHUTHOTO TIOJsS, MAarHUTHBIA TMIOTOK, cuja Amrmepa,
WHIYKTUBHOCTD, JICKTPOJBIKYIAS CHJIa CAMOMHIYKIIMU, SHEPTUs MAarHUTHOTO IOJISI TIPOBOJHUKA
C TOKOM, PEJIATUBUCTCKHUI UMIYJNbC, MOJHAS YHEPTHsl, JHEPTHsI TOKOSI CBOOOTHOMN YaCTHUIIBI, YHEPTHs
¥ UMIYJIbC (DOTOHA, MAaCCOBOE YHCIIO | 3apsI SApa, SHEPTHS CBS3H sI/Ipa;

OOBSICHATH OCOOCHHOCTH TIPOTEKAHUS (PUIWICCKUX SIBICHUH: O3JICKTPOMArHUTHAS WHIIYKITHUS,
CaMOUHJIYKIUSI, PE30HAHC, MHTep(epeHIus BOJIH, NU(paKUus, TUCHEPCHUs, IMOJHOE BHYTPEHHEE
orpaxkenue, (oroanmekrpuueckuii dpdekr (poroaddekr), ampda- u Oera-pacmansl sgep, ramma-
u3NydeHue saep; Gu3nyecKkue MPUHIIMIBI CIIEKTPaIbHOTO aHaIU3a U paboThI J1a3epa;

onpedensams HanpasieHue UHOYKYUU MACHUMHO20 NOJIsi NPOBOOHUKA C MOKOM, CUlbl Amnepa u cuivi
Jlopenya,

cmpoums uzodpasicenue, cozoagaemoe NIOCKUM 3€PKAIOM, MOHKOU JUH30U, U pACCHUMBIBAMb €20
Xapakxmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUE NOHAMUS, Meopuu U 3aKOHbl Ol aHAnu3a
U 00bSICHeHUs  (u3UUecKUx Npoyeccos, NpPoOUCXO0AWUX 6 368€30aX, 6 36E30HbIX CUCMeMAx,
8 MeHC2AIaKMUYECKOll cpede; O8UNHCEHUS HeDeCHbIX meJl, I80MI0YUL 36€30 U Bcenennoll,

MIPOBOJIUTh HCCIICIOBAHUE 3aBUCHMOCTEH (PH3WYCCKUX BEJIMYMH C WCIIOJB30BAHUEM TIPSMBIX
M3MEpPEHUI: TMpH OTOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHPOBATh pe3yibTaThl MOTYYECHHON
3aBUCHMOCTH (DM3MYECKUX BEIMYMH B BHJE TPaQUKOB C YIETOM aOCONIOTHBIX MOTPEITHOCTEH
M3MEpEHUH, IeNaTh BBIBOJBI 110 PE3YJIbTaTaM HMCCIIEeOBAHMUS,

MIPOBOJIUTH KOCBEHHBIE U3MEpPEHUsT (PU3NUECKUX BETWYHH; IIPU 3TOM BBIOUPATh ONTHUMAIBHBIA METON
W3MEpPEHUS, OICHUBATh AaOCONIOTHBIC W OTHOCHUTENIBHBIE TIOTPEITHOCTH TMPSMBIX U KOCBEHHBIX
U3MEPEHUH;

MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEJIOKEHHOW THIOTE3bl: MIIAHUPOBATh SKCIIEPUMEHT, coOUparh
IKCMEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBaTh TIOJYYCHHBIC pE3YJIBTaThl U JCNaTh BBIBOJ
0 cTaTyce NMpeUI0KEHHON TUTIOTE3b;

ONUCHIBAMb MEMOObL NOTYYEHUSI HAYUHBIX ACMPOHOMUYECKUX 3HAHUL,

coOmofare mpaBuia O€30MacHOTO Tpyda NpU TMPOBEASCHUM HCCIEIOBAaHUN B paMKax yd4eOHOTro
OKCMEPUMEHTa,  MPAKTHUKyMa ¥ Y4eOHO-HCCIENOBAaTeIbCKOW U MPOEKTHOM  JeATeIbHOCTH
C WCIIOJIb30BAHUEM U3MEPHUTEILHBIX YCTPOUCTB U JTa00paTOPHOTO 000PYI0BaAHNS;

pemarb pacy€THhIE 3a7a4dl C SIBHO 3aJaHHON U HEsIBHO 3A0aHHOU (hu3udeckol Mooenvlo. Ha
OCHOBaHWHW aHAJIM3a YCJOBHS BBHIOMpATh (PU3UUECKHE MOJICIH, OTBEYAMOIINE TPEOOBAHHSIM 3aJ1auH,
MPUMEHITh  (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNIaThl (PHU3UYECKUX TEOpPHH Tpu
WCIIOJTb30BAaHUM MaTeMaTHYECKHX METOJIOB PEIICHMs 3aja4, MPOBOIUTH PACYETHl HA OCHOBAHWUU
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UMEIOIIUXCS JTAHHBIX, aHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTHPOBATH METONBI PEHICHUS C yUETOM
MOJTyYEHHBIX PE3YJIbTaTOB;

peliaTh KaueCTBCHHBIC 3aJ1auu, TPeOyromue MPUMEHEHHS 3HAaHUH U3 Pa3HBIX Pa3/esioB MIKOJIBLHOTO
Kypca GHU3UKU, a makdce uHmezpayuu 3HAHUU U3 Opy2ux npeomemos eCmecmeeHHo-HayyHo20 YUKIa.
BLICIPAUBAMb  JIOCUHECKYIO  YENOUKY — PACCYHCOCHULl  C ONOPOU  HA  U3YYEHHble  3AKOHb,
3AKOHOMEPHOCMU U (puzuuecKue s81enusl,;

UCNONB308aMb  Meopemudeckue 3HAHUs Ol OObACHEeHUs OCHOBHLIX NPUHYUNOE  Pabomul
uzMepumenbHbiX npudOpPOs, MEeXHUUEeCKUX YCmpoucmes u mexHoI02U4ecKux npoyeccos;

MPUBOANTh NMPHUMEPHI BKJIAJa POCCUHUCKHUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BHTHE HAyKH, B
00BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHanu3UpoBaAmsb U OYeHU8amsv MNOCLeOCmMEUs OblMOBOU U NPOU3BOOCMBEHHOU  OesIMeNbHOCIU
Yeno6eKd, CeA3aHHOU € UUHECKUMU NpOYeccamu, ¢ RO3UYULL IKOI02UYecKol Oe30nacHocmu,
npeocmasieHull 0 payuoOHAIbHOM NPUPOOONONL308AHUY, A MAKICe PASYMHOM UCHONb30BAHUU
00CMUdICeHULl HAYKU U MEXHOI02ULL OJIsl OA/IbHele20 PA3sUmus 4el08e1ecko20 0ouecmed,
MIPUMECHSTh pasjaudHbie  CrocoObl  paboThl ¢ MHpOpManuend (U3HYECKOTO  COACPIKAHHS
C MCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJOTHH: TIPH 93TOM HCIIOJIB30BaTh
COBpeMEHHBbIC MH()OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA, TIEpepabOTKU U IPEIbSIBICHUS yIeOHOU
Y Hay4YHO-TIONMYJIAPHOH  WHQPOpPMAIMU, CTPYKTYPUPOBAHHS M MHTEPIPETAMH  WHPOPMAIIH,
MOJTy9eHHOW W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHYCCKH AHAIM3MPOBATH MOITyYacMyro HWH(OPMAIUIO
1 OLICHHUBaTh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHHWM, TaK M HA OCHOBE aHalM3a
MCTOYHUKA HH(OPMALINH;

NposIBNIAIMb  OP2AHUBAYUOHHBIE U NO3HABAMENbHbIE YMEHUsl CAMOCMOSIMENbHO20 Npuodpemenus
HOBbIX 3HAHUIL 8 NPoYecce GbINOIHEHUL NPOEKMHbBIX U YUeOHO-UCCIe008amenbCKux pabom, padoTaTh
BTPyNIE C UCTIOJHCHHEM Pa3lIMYHBIX COIHMAIBHBIX pOJICH, IUIAaHUPOBaTh pPabOTy TPYIIILI,
palMOHAILHO PACIPENENIITh JEATSIPHOCTh B HECTAHAAPTHBIX CHUTYAllMsX, aJICKBaTHO OIICHWUBAaTh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB TPYIIIIHI B PEIICHUE PACCMaTPUBAEMOi IPOOIEMEI;

NposBIAMb MOMUBAYUIO K OVOyuleli npoghecCUOHaIbHOU 0esimebHOCMU N0 CHeYUATbHOCIAM (DU3UKO-
MeXHUYEeCKo20 npoghuss.



COILEPKAHUE YYEBHOI'O NIPEMETA «®U3UKA>»

10 kaace

ba3oBblil ypoBeHb (2 daca)

VriyOneHHbIi ypoBeHs (5 4acoB)

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

Tema 1. ®usnka U METOIbI HAYYHOT'O MO3HAHKS (6 YacoB)

@dusnka — Hayka o npupoze. Haydunbie MeTO/ b TO3HAHUS OKPYKAFOIIETO MH-
pa. Ponb skcriepuMenTa u TeopHuHr B IpoIecce NO3HAHUS IIPUPOIBI. DKCIIe-PH-
MeHT B ¢pu3uke. MonenupoBanue (pu3nyecKux sSBICHUH U IPOIIECCOB.
Hayunsle runotessl. @u3ndeckne 3aKOHbI U TEOpUH. | paHUIbI TPUMEHUMO-
ctu (puzndecknx 3akoHoB. [IpuHnmn coorBercTBHs. Poib 1 MecTo Gpu3nku B
(bOopMUPOBaHNY COBPEMEHHOIN HAyYHOW KapTHHBI MUPa, B TPAKTUIECKOMN JIesi-
TE€IBbHOCTH JIIOJIEH.

JlemoHcTpanuu 1. AHanorossle U IU(MPOBBIC H3MEPUTETbHBIE IPHOOPHI, KOM-
IBIOTEPHBIC TaTYUKU

Dusnka — (yHIaMeHTanbHas Hayka o mpupoje. Hayunslii MeTon mo3Ha- Hus
U METObl UCCIIEIOBAHUS (PU3UUECKUX SIBICHUI. DKCIIEPUMEHT U TEOPUIB
[Ipoliecce Mo3HaHus Mpupoibl. HaOroieHne u 3KCIepuMeHT B (PU3HKE.
Cnocobwvi uzmepernust pusuueckux eiuduHr (aHan0208vie u Yyughposovle ume-
pumenvuvie npubOpsl, KOMNBLIOMEPHBLE Oamyukossle cucmemut). [loepewino-
cmu uzmepenull huzuecKux eerudut (AOCOIIOMHAL U OMHOCUMETbHAS).
MonenupoBanue GU3NICCKUX SIBICHUHN H MPOLIECCOB (MaTepHaabHAs TOUKA,
AOCOJIIOTHO TBEPIOE TEJI0, UICaTbHAs KUAKOCTh, U/I€ATbHBIN T'a3, TOUYCUHBIN
Bapsin). [unoresa. Gusnueckuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PU3N-
yeckas Teopusi. Poib 1 MecTo pu3uKky B (GOPMUPOBAHUN COBPEMEHHOW Hay4-
HOM KapTUHBI MUPA, B TPAKTHUECKOHN JEITEIbHOCTH JIIOICH.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomol, nNPaKmMuKym
1.  Hszmepenue cunvl moka u Hanpsajicenust 8 yenu NOCMosIHHO20 MoKd

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETILHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposotii nabopamopueii no guzuxe. Ipumepwvl u3-

Mepe-HUsL Qu3UYecKUx eIUdUH npu NOMOUU KOMIbIOMEPHLIX OaMUUKO8.

Tema 2. Mexanuka (18 yacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 gacoB)
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Mexanndeckoe IBHKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHYKECHMS.
Cucrema orcuéra. Tpaekropus.

[ lepemerieHne, CKOPOCTh (CpeaHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKO-
[pEeHNE MaTepUaIbHONW TOUKH, UX MPOEKLIUU HA OCH CUCTEMbI KoopauHar. Cio-
PKEHUE IIEpEMELICHUN U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPsIMOJIMHEIHOE BMkeHue. [ paduku 3a-
BHCHUMOCTH KOOPANHAT, CKOPOCTH, YCKOPEHUs, ITyTH U IIEepEMELIECHUS MaTe- PU-
QIIbHOW TOYKU OT BPEMEHH.

CBoOOHOE TaieHne. Y CKOpeHHe CBOOOHOTO MaACHHUS.

KpuBonuneliHoe nBrxeHue. [[BrkeHne MaTepualibHOM TOUKHU MO OKPYKHO-
CTHU C MMOCTOSHHOM MO MOJIYJIIO0 CKOPOCTBIO. YTJI0Bask CKOPOCTb, JIMHEHHAS
ckopocTb. [lepron u yactora oOpamienus. LleHTpocTpemMuTensHoe yCKope-

Mexanuueckoe JBHKeHHE. OTHOCUTENBHOCTh MEXAHHYECKOIO JBUKEHUS.
Cucrema oTcyéra.

[ Ipsimas u obpamuas 3a0a4u MexaHuKku.

Paouyc-eekmop mMamepuanbHol mMoYKU, e20 NPoeKyuu Ha OCU CUCmeMbl KO-
opounam. TpaekTopus.

[lepemernienue, CKOPOCTh (CPEaHsISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M yCKO-
[peHIEe MaTepHabHONW TOUKH, UX MPOEKIMH Ha OCU CUCTeMbl koopauHaT. Cio-
PKEHUE IIEPEMELLEHUN U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEIHOE IBUXKEHHE. 3aBUCH-
MOCTb KOOPJMHAT, CKOPOCTH, YCKOPEHHsSI U MYTH MaTepUAIbHON TOYKU OT
BPEMEHHU U UX TPAPUKH.

CBoOoHOE TazieHHe. YCKOpEeHUE CBOOOTHOTO mMmajeHus. /[guoicenue mena,

Hue. Texnuueckue ycmpoﬁcmea Uu npakmu4deckoe npumeHerue. CinaoMeTp,

OpouLenHo20 noo yenom K 20pU30Hmy. 3aeucumocms KOOPOUHAM, CKOPOCMuU
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IBUKEHME CHAPSIIOB, LIETIHBIE U PEMEHHBIE MTepeIayu.
/lemoncmpayuu
1. MOI[GJIB CUCTEMBI OTC‘-IéTa, HWIUTIOCTpAalud KHHEMATUYCCKUX XapaK-
TEPU-CTUK BUKCHHUSL.
2. IlpeoOpa3oBanue ABMKEHUH C UCIIOIB30BAHUEM MTPOCTHIX MEXaHNU3MOB.
3. [lagenue Ten B BO3yXe U B pa3pesKeHHOM IIPOCTPAHCTBE.
4. Habnronenue nBruxeHus Tena, OpOIICHHOTO MO/ YTIIOM K TOPHU30HTY U
rO-pU30HTAIIBHO.
5. U3mepenue yckopeHust CBOOOHOTO MaICHHUS.
6. HampaBiienue CKOpOCTH MPH IBUKEHUH 110 OKPY>KHOCTH.
Yuenuueckuii skcnepumenm, naéopamopuvie pabomol’

1.  M3yueHue HEpaBHOMEPHOTO JIBUKEHUS C LIEIIbIO ONPEEIICHUS MIHO-
BEH-HON CKOPOCTH.
2.  HccnenoBaHue COOTHOIICHUS MEXAY Iy TSIMH, IPOUICHHBIMH TEJIOM

3a [ocje10BaTelbHbIE PABHbIE IPOMEKYTKH BPEMEHU IIPU PaBHOYCKOPEH-
HOM/IBH)KEHUU C HAYAJIbHOM CKOPOCTbHIO, PaBHOM HYJIIO.

3. M3yueHue ABMKEHMS LIapUKa B BA3KOW KUKOCTH.

4. 3yueHue IBUKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO.

U YCKOpeHUsl MamepuaibHOU moyKy om epemeHu u ux epaguxu. KpuonmHen-
HOE NBMKEHUE. J[BI)KEHNE MaTepUaibHOM TOYKH IO OKPYKHOCTH. YTJI0Bas U JI-
HeliHas ckopocTb. [lepuoa u yactora oOpamenus. LleHTpocTpe-murensHoe
(HOpMasIbHOE), KacaTeIbHOE (TaHT€HIIMAJIBHOE) U ITOJIHOE YCKOpE-HUE MaTepH-
QIIbHOM TOUKH.

Texnuueckue ycmpoucmea u mexHoi02uvecKue npoyeccyl: CIuOMeTp, IBU-
PKEHHE CHapsAIOB, IEMHbIE, LIecTepéHYaTble U pPeMEHHbIE Iepenayd, CKo-
pocmuvie 1ugpmeo.

Vlemoncmpayuu

Mosenb CUCTeMbI 0TCUETa, MILTFOCTPAINS KHHEMAaTHUYECKUX XapaKTePHCTUK
TBUKCHHUSI.

Cnocobvl uccnedo8anus 08UICEHUII.

nntocmpayus npedenvHo2o nepexood u uzmepeHue MeHO8EHHOU CKOPOCU.
[IpeoOpazoBanue NBMXKEHUH C UCTIOIB30BAHIEM MEXaHU3MOB.

[lageHue Ten B BO3IyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmronenne nmxeHus Tena, OpoIeHHOro O] YTIIOM K TOPU30HTY U TOPH-
3OHTAIBHO.

HanpasieHne CKOPOCTH MU ABMKEHHH IO OKPY>KHOCTH.

/ [peobpazosanue y210601l CKOpocmu 8 pedyKmope.

Cpasnenue nymetl, mpaexmopuil, CKOpocmeu 08UICEHUSL 0OHO20 U MO20 dce
mena 6 pasuvix cucmemax omc4éma.

Yuenuueckuii 3xcnepumenm, nadbopamopmusvie pavomot, npakmuxkym zyue-
HUE HEPAaBHOMEPHOTO JABIDKEHHSI C IIEIIBI0 ONpeIeTICHUsT MTHOBEHHOWCKOPO-
CTH.

3mepenue yckopeHus npu NPpAMOIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
10 HAKJIOHHOU NIOCKOCMIU.

Hccnedosanue 3asucumocmu nymu om epemenu npu pagHOyCKOPEeHHOM O08U-
DICeHUU.

I3mepenue yckopenusi c60600H020 nadeHus (PeKoMeHOO0BAHO UCHONb306Aa-
Hue yugposoti 1abopamopuis).

3ydeHue IBMKEHUS Tella, OPOIIEHHOTO TOPH3OHTANBHO. [Iposepka euno-
mesvl 0 NPAMOU NPONOPYUOHATILHOU 3ABUCUMOCIU MeNCOY OANbHOCMbIO NO-

1éma 1 Ha4aabHOU CKopocmbio meia.

2 3pecb U fanee NPUBOAMUTCA PACLUMPEHHDIN NepedeHb 1abopaTopHbIX PaboT M OMbITOB, U3 KOTOPOTO yYUTENb AeaeT BbIGOP N0 CBOEMY YCMOTPEHMIO € y4ETOM BbibpaHHoro YMK u umetolierocs o6opyaoBaHus.
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3yuenue osudiceHus mena no OKPY#CHOCMU € NOCMOSHHOU NO MOOYIIO CKO-
pocmuio.

U ccnedosanue 3asucumocmu nepuooa oopaujeHus KOHU4ecko20 MAasimHuKa
om e2o napamempos.

2.2 Jlunamuka (7 4yacoB)

2.2 lunamuka (10 gacoB)

[IpuHiun orHocurensHOCTH ['amunes. Ilepssiii 3akoH Herorona. MHepuuans-
HbIE CUCTEMbI OTCUETA.
Macca Tena. Cuna. Ilpuniun cynepnosuuuu cui. Bropoit 3akon Herotona
JUIsl MatepuanbHOM Touku. TpeTuil 3akoH HploTOHA 171 MaTepuanbHbIX TO-
YCK.
3akoH BcemMupHoro taroreHus. Cuna Tsbxectd. IlepBasg xocmuueckass CKoO-
[POCTB.
Cuna ynpyrocru. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonapxeHusi, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs1 CKOJIbXKEHU U cuila TpeHus nokos. Koadduuent tpe-
Hus. Cuita CONpOTUBIIEHUS IPU JBUYKEHUHU TEJIa B )KMJIKOCTHU WJIU Ta3e.
[locTynaTenbHOE U BpamiateabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.
MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpameHus. [1nedo cubl. Y cnoBus paBHo-
BECHUs TBEPJIOTO TENA.
Texnuueckue ycmpoucmea u npakmuieckoe npumererue: MOAIUITHAKY, IBU-
PKEHME NCKYCCTBEHHBIX CITyTHUKOB.
/lemoncmpayuu
. SIBNeHne nHEpLUY.
. CpaBHEHUE Macc, B3aUMOAECHCTBYOIUX TE.
. Bropoi1 3akon HeroToHa.
. U3mepenue cuil.
. Cro>xeHune cuil.
. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT JlehopMalnu.
. HeBecomocTs. Bec Tena nmpu yCKOPEHHOM MOABEME U IaJECHUU.
. CpaBHEHUE CUJT TPEHUS TIOKOS, KAYeHHSI U CKOJIbKEHUSI.
. YcioBusl paBHOBECHSI TBEPOTO Tena. Bujbl paBHOBECHSI.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomoi

1. U3yuenue aBuxeHus Opycka 1o HAKJIOHHOW MIIOCKOCTH.

2. UccnenoBanue 3aBUCIMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B TIPYKUHE

OO ~NO O~ WN -

[IepBbiii 3akoH Herorona. MHepuuanbHble cuctemsl orcuéra. [IpuHnumn or-
HocuTenbHOCTH [anmunes. Heunepyuanvuvie cucmemvr omcuéma (onpeoe-
1enue, npumepol).

Macca tena. Cuna. [TpyuHIun cynepno3uuuy cui.

BTopoii 3akoH HbroTOHA [1711 MaTEpUAIBHON TOYKHU.

Tpetuii 3akoH HploTOHA /17151 MaTepUalIbHBIX TOUYEK.

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

Cuna TSDKECTH. 3agucumocms YCKopeHusi c600600H020 NAOEHUsL OM 8blCOMbl
Hao nogepxnocmovlo nianemvl U om 2eocpaguueckoli wupomsi. /eudicenue
HeOecubix men u ux cnymuuxos. 3axouwvi Kennepa. IlepBas xocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, dsuscywezocs c¢ ycko-
peruem.

Cuia Tpennsi. Cyxoe TpeHue. Cuiia TpeHHUs! CKOJIBKEHUS U CUjla TPEHUS To-
kosi. Koappumument tpenns. Cuia cCONpOTHUBICHMS NPHU ABMKEHHM Teja B
PKUIKOCTU WM Ta3e, eé 3a8uUcumocms Om CKOPOCHMU OMHOCUMENbHO20 O8U-
el

/[anenue. ['uopocmamuyeckoe oagnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u mexHol02U4ecKue npoyeccwvl: TOAINIHUKH,
IIBI)KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

/lemoncmpayuu

Habnooenue 0sudicenus men 6 UHEPYUANbHbIX U HEUHEPYUATbHBIX CUCe-MaX
omcuéma.

/ Ipunyun omnocumenbHoCmu.

Kauenue 06yx yunuHOpo8 unu wiapos pasHou mMaccvl ¢ 0OUHAKOBLIM YCKO-
peHuem omHocumenbHoO HeUHEPYUAIbHOU CUCEMbl OMCYEMA.

Cpasnenue pasHooeticmeyrowell NPUIONCEHHbIX K Meny CUlL ¢ npousseoe-

HUEM MACCbl mejld Ha e20 YCKOpEeHUE 6 uHepb;I/laﬂbHOZZ cucmeme omcyéma.
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1 pe3nHOBOM oOpasiie, OT uX AehopMaIiiu.
3. MccrienoBanue yclIoBUi paBHOBECHS TBEPIOTO TeIa, UMEIOIIETO OCh Bpa-IIe-
HUS.

[Pagencmeo cul, BO3HUKArOWUX 8 pe3yibmame e3aumooeticmeus mel. zmepenue
lmacc no ezaumooericmsuro.

Hegecomocmeo.

Bec Tena npu yCKOPEHHOM OABEME U 113/ ICHHH.

[ [enmpobedicHble MexaHu3Mbl.

CpaBHEHHUE CUJI TPCHUS TTOKOSI, KAYCHHUS M CKOJIbIKCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomol, npaxkmuxym Visme-
[peHIE PAaBHOACHCTBYIOIIEH CHII ITPH IBUKEHUU OpycKa M0 HaKJIOHHOUIIIIOCKO-
CTH.

/Iposepka cunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUMNCEHUsL OPYCKA NO
HaKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOSAHUE OM €20 MACCYHL.
lccrnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHECH
[PE3NHOBOM 00pasiie, OT ux Aeopmaruu.

U3yuenue 08udCeHUs cuCmeMbl meil, C6A3aHHbIX HUMbIO, NEPEKUHYMOU Ye-pe3
né2Kuti O10K.

szmepenue kodghgpuyuenma mpenusi no eiuyune yenoeo2o Kodghguyu-
enma sasucumocmu Fpp(N).

Hccnedosanue 08udicenus 6PYCKa no HAKIOHHOU NAOCKOCMU C NepeMeHHbIM
Koahpuyuenmom mpenus.

H3yuenue 08udCeHUs 2py3a HA 84y C MPEeHUeM.

2.3 Cratuka TBepjoro tena (5 gacos)

AOcomoTHO TBEpHmoe Teno. IlocTtymarenbHoe W BpamlaTeIbHOE IBHKCHHUE
TBEPAOro Tena. MOMEHT CHiIbl OTHOCUTENIBHO OCH BpaleHus. 1lnedo cuibl.
CrnoxeHue cuil, IPUIIOKEHHBIX K TBEpAoMy Teny. LleHTp Tskectu Tena.
YcioBust paBHOBecHsi TBEPJIOro Teia. Y CTOWYMBOE, HEyCTOiunBOe, Oe3pas-
ITUYHOE paBHOBECHE.

Texnuueckue ycmpoticmea u mexHOI02UYeCKUe npoyeccyl. KPOHIITEHH,
CTPOMUTENbHBIN KpaH, peméTryaTble KOHCTPYKLHUU.

/lemoncmpayuu

Y cnoBus paBHOBecus. Buasl paBHOBECHS.

Yuenuueckuii a3xcnepumenm, nabopamopmusvie pavomot, npakmukym Viccne-
TOBaHME yCJIOBUI paBHOBECHS TBEPAOIO TeJA, UMEIOIIErO OCh Bpa-IEHUS.
KoHCcTpynpoBaHue KpPOHIITENHOB M PACYET CHII yIPYTOCTH.

16




3ydeHne yCTOMYUBOCTH TBEPIOTO TEJa, MMEIOIIETO TII0MIA b OTIOPHI.

2.3 3aKOHBI COXpaHEHHS B MeXaHHKe (6 4acoB)

2.4 3akoHbl coxpaHeHus B Mexanuke (10 gacoB)

lIMITyJibC MaTepuaNbHON TOUKH (T€a), CUCTEMbI MaTepUAIbHBIX TOUeK. M-
[1yJIbC CHJIBI M U3MEHEHHUE UMITYJIbCa Tela.
3aKOH cOXpaHEHMs UMITyJIbca. PeakTuBHOE IBU)KEHUE.
Pabora cribl. MOIIHOCTE CHJIBI.
KuneTtnueckasi SHEprHsl MaTepUAIbHON TOUKU. Teopema 00 M3MEHEHUH KU -
HETUYECKOU PHEPIUH.
[TorennmansHast sHeprus. [loTeHnuanpHas sHeprus yrnpyro 1eopMHUpOBaH-HON
npyxunbl. [loreHnmanbHas sHeprus Tena BOim3u nosepxuoctu 3emiu. [loren-
[[1aIbHbIE U HEITOTEHIMATIbHbIE CUIIbI. CBSA3b paOOThl HENMOTEHLIUATb-HBIX CHUJI C
M3MEHEHUEM MEXaHWYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH CO- XpaHEHMs MeXa-
HUYECKON SHEPIUU.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoucmea u npakmuyeckoe npumerenue. BOIOMET, KOIEp,
[IPY>KUHHBIN [TUCTOJIET, ABM)KEHNUE PAKET.
Vlemoncmpayuu
1. 3akoH coxpaHeHUs UMITYJIbCA.
2. PeakTHBHOE IBUKCHUE.
3. Ilepexos NOTEHIMATIBHOM SHEPTUH B KHHETUYECKYIO M 00paTHO.
Yuenuueckuit skcnepumenm, nabopamopnuvie padomut
1.  M3yueHue aOCOIIOTHO HEYNPYTOro yAapa ¢ MOMOLIBIO ABYX OJMHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnemoBaHwue CBsi3U pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKON
JHEP-THH TeJla Ha IPUMEPE PaCTSHKEHUs pE3UHOBOTO KIyTa.

MIMITyieC MaTEpUAIIBHONW TOYKH, CUCTEMBI MATEPUAJIbHBIX TOYEK. [[enmp
lmacc cucmembl mamepuanvhvlx modek. Teopema o osudicenuu yenmpa
macc.

MIMITyJIBC CHJIBI M U3MEHEHHME UMITYJIbCA TEJIA. 3aKOH COXPAHEHUS UM-
[1yJ1bCa.

PeakTHBHOE IBUKEHUE.

IMomenm umnynoca mamepuanvrot mouku. [Ipeocmaeénenue o coxpanenuu
MOMEHMA UMNYIbCA 8 YEHMPATbHBIX NOJIAX.

PaGoTa critbl Ha MaJIOM U Ha KOHEYHOM TiepeMeIeHun. [ paguueckoe
npeocmaenenue pabomsi cuivl. MOIHOCTD CHIIBL.

Knunetnueckas sHeprust MaTepuaibHONU TOUKH. Teopema 00 N3MEHEeHUUKHHE-
TUYECKOW SHEPTMM MATEPUATIbHOM TOYKH.

[loTeH1ManbHbIC U HEIIOTEHUUANIBHBIE CWIIbL. [lomenyuanvruasn snepeus. 1lo-
menyuanbHas suepaust ynpy2o oegopmuposannol npysxcutsl. Ilomen- yu-
anvHas dHepeus mena 8 00HOPOOHOM 2pasumayuoHnom none. [lomenyu-ano-
Has SHepeus mena 6 2pasumayuoHHOM Nojie 0OHOPOOHO20 wapa (6Hympu u
eHe wapa). Bmopas kocmuyeckasn ckopocms. Tpemuvs Kocmuie-cKas cKo-
pocmb.

CBs13b paOOTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHNEM MEXaHUYEeCKOU dHep-
MY CUCTEMBI TeNl. 3aKOH COXPaHEHHSI MEXaHUUECKOW DHEPTUH. Ynpy-eue u
Heynpyaue cmoKHO8EHUS.

Ypasnenue bepnynnu 0113 udeanvHou HcuoKocmu Kaxk cieocmesue 3aKkoHaco-
XpaHeHUs MeXAHUYECKoU IHepUl.

Texnuueckue ycmpoucmea u mexHoio2udeckue npoyeccvl: ABUKEHUE pa-
KEeT, BOJOMET, KONEP, MPY>KUHHBIA MUCTOJIET, 2UPOCKON, hucypHoe Kama-
HUe Ha KOHbKAX.

Vlemoncmpayuu

3aKOH COXpaHEHUs MMITyJbca. PeakTuBHOE ABMKEHUE. M3meperue mouy-
HOCMU CUTTDL.

/3 menenue snepeuu mena npu cogepuieHuu pabomsoi.

B3anMHBIE NpeBpaleHnss KUHETUYECKOW M MOTEHIHAIBHON dHEPIHil MpU
NECTBUM Ha TEJIO CHJIBI TSDKECTH M cuilbl ynpyroctu. CoxpaneHue sHep-
uu npu c600600HOM NAOEHUU.
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Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomul, npAaKMUKym
1. U3mepenue umnynbca mena no mopmo3HOMY NYyNiu.
2. Usmepenue cunvl mseu, CKOpocmu MoOOeIU NeKmpoMoOUns u MOWHO-
Cmu cuibl mazu.
3. CpasHeHue usmeHeHUs UMRYIbCA Mea ¢ UMNYIbCOM CUTHL.
4. Hccnedosanue coXpaneHuss UMRYabca npu ynpyaom 63aumo0eicmauu.
5. Usmepenue Kunemuueckou sHepeul meida no mopmo3HOMy nymu.
6. CpasHnenue uzmeHeHUss NOMEHYUANbHOL IHEP2UU NPYICUHBL C PAOOMOL
CUNbL MPeHUs.
7. Onpeoenenue pabomvi CUbl MPEHUs NPU OBUNHCEHUU Meld N0 HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekyssipHast hpusuka u TepMoanHaMuka (24 gaca)

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

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# TeopuH (9 yacoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopuu (15 gacon)

(OCHOBHBIE TTOJIOXKEHUSA MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBuxkenue. Juddysus. Xapakrep ABUKEHUS U
B3aMMOJCHCTBUS 4ACTHIL] BelecTsa. Moienu CTpoeHus ra3os, )KUIKOCTEU U
TBEPJIBIX T€ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX MOJIEJEH.
Macca u pasmeps! Mosiekyil. Konndectso BemectBa. [locrosiHHas ABoraapo.
TeruioBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana reMmneparyp
[{enbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH UI€IbHOTO ra3a. AOCONIIOTHAS TeMIepaTypa Kak Me-
[pa cCpelHel KNHETUYECKOM SHEPTUH TETUIOBOIO JBUKEHUS YaCTHI] rasa.
[IIxana remnepatyp KenbBuna. ['azoBble 3akoHbI. YpaBHeHHe Menaene-
eBa—Kuaneiipona. 3axon Jlanerona. M3ompoiieccsl B uaeaibHOM rase ¢ mo-
CTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacTaBieHne H30mpo-
[1eCCOB: U30TE€pPMa, U30X0pa, u3obapa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: TEpMOMETp, 6apo-

MeTp.
/lemoncmpayuu
1. OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIeCcTBa, (OTO-

rpadMUMOJIEKYJ OPTaHHYECKIX COSTMHEHUM.
2. OnbITh N0 U Y3UH KUAKOCTEH U ra3oB.
3. Mojieis OpOyHOBCKOTO JABHKCHUS.

4. Monens onbita lllTepHa.

(OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIpHO-KuHeTHuueckoil Teopun (MKT), nux
onbITHOE 00ocHOBaHue. [luddys3usa. bpoyHoBckoe aBmkeHne. Xapakrep
IIBM>KEHUS M B3AMMOJICMCTBHS YacTHULl BelecTBa. MoIenn CTpOEHUs ra3os,
PKUIKOCTEH U TBEP/BIX TN U OOBSICHEHHUE CBOICTB BEILIECTBA HA OCHOBE
bTUX Mojesneil. Macca u pa3mepsl MoJiekya (atomoB). KonndecTBo Bete-
ctBa. [locTosaHHas ABoraipo.

TeroBoe paBHOBecue. TemmnepaTypa u criocoOsl e€ usmepenus. [lkana
reMieparyp Llenscus.

Mopens naeansHoro raza B MKT: gacTuilpl raza ABUKYTCS XaOTUYECKUH

HE B3aMOJIEHCTBYIOT APYT C IPYTOM.

["a30BbIC 3aKOHBI. YpaBHeHHEe MeHaeneeBa—KianeipoHa.

[AGcotoTHas Temrieparypa (mkana remneparyp Kenbsuna). 3akon Jlanb-
TOHA.

301poLieccel B UACAIBHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe mpecTaBieHre U30MPOLIECCOB: U30TEPMa, U30X0Pa, U30-

Oapa.

CBA3b MEK]y TaBJICHUEM U CPEIHEN KUHETUYECKOW SHEPTUel MOCTyIa-Telb-
HOTO TEMJIOBOIO JBMKEHMSI MOJIEKYJI MI€aIbHOTO ra3a (OCHOBHOE YpaBHEHUE
MKT unneanbHoro raza).

Cés3b abconomHot memnepamypsbl mepmMoOUHAMUYECKOU CUCIEMbL CO Cpeo-Hell

KuHemuyueckoul 3Hep2ueﬁ nocmynameilbH0o20 menjlo6o20 osudicenus eé
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S. OnbIThI, JOKa3bIBAIOUIME CYILIECTBOBAHUE MEKMOJIEKYJIIIPHOTO
B3aUMO-/ICHCTBHUS.
6. Mozenb, WUTIOCTpUpYIOLIas IPUPOAY JaBJIECHUS ra3a Ha CTEHKU COCy/a.
7. OnbIThI, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UJI€AIbHOIO I'a3a,
U30-TIPOLIECCHI.

Yuenuueckuit skcnepumenm, nabopamopnuvie padomut

1. Onpenenenre Macchl BO3/yXa B KJIACCHON KOMHATe HAa OCHOBE U3Me-
peHniio0bEMa KOMHATBI, AaBJICHUS U TEMIIEpaTyphl BO3yXa B HEil.
2. HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETpaMU COCTOSIHUS pas3-

PEKCH-HOI'O Ir'a3a.

yacmuy.

Texnuueckue ycmpouicmea u mexHoaio2uiecKue npoyeccuvl: TEPMOMETp, Oa-
[POMETD, nOIyUeHUe HAHOMAMEPUATLO8.

Vlemoncmpayuu

Mopenu TBUKEHHUS YaCTUIL BEIIECTBA.

Moiesib OpOYHOBCKOTO JIBUYKCHUSI.

B1Oeoponuk ¢ 3anuchbio peaibHo20 OPOYHOBCKO20 OBUNCEHUS.

uddysus xuaKocTei.

Mopaens onbita LlTepHa.

[TpuTskeHnE MOJICKYIL.

Mosenu KpUCTAIUTMYECKIX PEIIETOK.

HabmroneHne u ccie10BaHne H30IPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomul, npakmuxym Hcce-
Dosanue npoyecca ycmaHogIeHUus Menio8o2o pasHo8ecusl npu men-i1000MeHe
lvedrcoy eopsueli u X0100HOU 80001

U3yuenue uzomepmuyecko2o npoyecca (PeKoOMeHO08AHO UCNONb308AHUE
yughposoti abopamopuu).

U3yuenue uzoxoprnoeo npoyecca. Mzyuenue uzobapnoco npoyecca.

/Iposepka ypasHerus cOCMosHUsL.

3.2 OcHoBBI TepMouHaMUKH (10 gacoB)

3.2 OcHoBbl TepmoauHamMuKH (20 yacos)

TepmonnHamu4deckas cuctemMa. BHyTpeHHsIs SJHEprus TEPMOJUHAMAYECKON
CHCTEMBI U crtocoOb! €€ n3MeHeHus. KonnuecTBo TemnoTel U pabota. BayT-
[PEHHSISI DHEPIrUsl OJTHOATOMHOTO MI€AJIbHOTO ra3a. Bubl Teruionepenayun:
TEILIONPOBOJHOCTD, KOHBEKIIM, U3JIy4YeHUE. Y IelIbHAs TEINIOEMKOCTD Be-
mectBa. Koam4ecTBo TEIIOTHI IPH TEIUIONEpeaaye.

[Tonsatue 06 agnabatHoM mporecce. [lepblil 3akoH TepmoauHaMuKku. [Ipu-
MEeHEeHHE MEePBOro 3aKOHa TEPMOJMHAMUKH K M3ompoueccam. ['paduueckas
MHTepIpeTanys padoThl rasa.

BTopoii 3akoH TepmoanHaMuki. HeoObpaTHMOCTh TPOIIECCOB B MPUPO/IE.
TeroBbie MamuHbl. [IpyHIMIBL AeHCTBUS TEIUIOBBIX MamuH. [Ipeobpaso-
BaHUs SHEpruu B TeruioBeiX MamurHax. KITJ[ remoBoit mammnel. [ukn Kap-
Ho 1 ero KII/I. Dxonoruyeckue npodaeMbl TEIIOHEPTETHKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. IBUraTellb BHyT-
[PEHHETO cropaHus, OBITOBOM XOJIOAMIBHUK, KOHAUIIUOHED.

/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue enewnux ycnosuti ons T/ cu-
cmembl. Buewnue u enympennue napamempuwi. Ilapamempor 1/] cucmemol
Kak cpeOHUe 3HaA4YeHUsl 6eTUYUH, ONUCHIBAIOUWUX e€ COCMOsIHUE Ha MUKDO-
CKONUYEecKoM yposHe.

Hynesoe nauano mepmoounamuxu. Camonpousgonvras pearaxcayus T/[ cu-
cmembl K menjio8oMy pagHOGeCUIO.

Mosenb UaeaabHOro raza B TEpMOJUHAMHUKE — CHCTEMa YpaBHEHUH: ypaB-
HeHue MenaeneeBa—KiianeiipoHa U BbIpaXKE€HHE JJIsI BHYTPEHHEN SHEPIrUMu.
Y coBHS MPUMEHUMOCTH TOW MOJENU: HU3Kas KOHLEHTpALus 4acTHUIl, BbI-
COKHe TemrepaTyphl. BeipaxkeHue JUisi BHyTpEHHEH SHEpruu OJHOATOMHOTO
1eaJIbHOTO Tas3a. Keazucmamuueckue u necma-
muueckue npoyecchwi.

JneMeHTapHas paboTa B TepMoJMHaMUKe. Brrunciaenue paboTsl o rpaduky
rporiecca Ha PV-auarpaMmme.

Ternnonepenava kak cnoco0d U3MEHEHUsI BHyTpeHHEH sHeprun T/ cuctemsr
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1.  V3MecHeHMe BHYTPEHHEH SHEPTHH TeJa IPU COBEPIICHUN PAOOTHI:
BBUIET MTPOOKH U3 OYTHIIKH MO ACUCTBUEM C)KAaTOTO BO3AyXa, HATPEBAaHUE
a(dupa BIaTyHHOU TPyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAITUSA).
2.  V3MeHeHMe BHYTpPEHHEH SHEPTHH (TEeMIIEpaTyphl) TeJa MPH TEIUIO-
nepe-nave.
3. OmnbIT N0 amabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3AYIIHBIM
OT-HHUBOM).
4. Mopnenu napoBoii TypOHUHBI, ABUTaTeNsl BHYTPEHHETO CTOPAaHUsI, Peak-
TUB-HOT'O JIBUTATEJIsl.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. I3smMepeHue ynelbHOM TeIIOEMKOCTH.

0e3 coBepiieHus paboTsl. KoHBeKIIMs, TEMIONPOBOIHOCTD, H3NyueHue. Ko-
ITMYECTBO TEIUIOTHI. TerIoEMKOCTh Tena. YoenvHasn u monsapuas menio- ém-
Kocmu eewjecmsa. Ypasuenue Maiiepa. Y ienbHast TEIJI0Ta CTOPaHUS TOM-JU-
Ba. Pacuér konuuecTBa TEIIOTH Npu Teruonepenaue. Ilousarue o6 anua-
OatHOM mporiecce. [lepBblit 3aKk0H TepMOIMHAMUKUA. BHYTpEeHHS SHEPTHsl.
KonnyecTBo TEIIIOTH U paboTa Kak Mepbl U3MEHEHUS BHyTpeHHe sHepruu T /]
CUCTEMBI.
BTopoii 3aK0H TEpMOJIMHAMUKH JI1 PABHOBECHBIX IIPOLIECCOB: Yepe3 3a/1aH-
HOE paBHOBEeCHOE cocTostHUE T/] cucTeMbl MPOXOAUT €UHCTBEHHAS alia-
0ara. AGCONIOTHAs TeMIieparypa. BTopoli 3aKoH TepMOIMHAMHKH IS HEPaB-
HOBECHBIX IIPOLIECCOB: HEBO3MOYKHO I€pEaTh TEIIOTY OT 00JIee X0- JIOJHOTO
Tesa k Oosiee Harperomy 0e3 komneHcanuu (Knaysuyc). Heobpatu-mocTth
MPUPOIHBIX TTPOLIecCOB. [IpUHIUTIBI 1ECTBUS TETVIOBBIX MAIIIKH.
KII/I. Makcumanbaoe 3nauenue KIIJI. [ukn Kapno. Dkonornyeckue ac-
[EKThI UCII0JIb30BAHUS TEIUIOBBIX JABUTaTesei. TernoBoe 3arps3HeHne OKpy-
PKAIOIIE CpEbI. Texnuueckue ycmpoti-
Ccmea u mexHoro02uyecKue npoyeccol: X0JIO0ANIbHUK, KOHAULIUOHED, AU3€EIIb-
HBII 1 KapOIOpaTOPHBIN IBUTATEIH, NAp08as MypOUHa, noiydenue ceepXHu3-
Kux memnepamyp, VMunu3ayus « menaiogulx» omxo008 ¢ UCNOIb308AHUEM
menyio602o Hacoca, ymuausayusi OUOOPSAHUYecKo20 Monauea 0Jis 8vlpa-
OOMKU «Menioso» u 21ekmpoanepeuu. /lemoncmpayuu

1. I3MeHeHue TeMIepatypsl Mpu aainadaTHuecKOM paclIupeHUH.

2. Bo3ymiHoe OrHHBO.

3. CpaBHeHUE YJENbHBIX TEIIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHHSI BHYTPEHHEN YHEPTHUH.

5. UccnenoBanue aquabatHoTro mpoiiecca.

6. Komnwvromepnvie mooenu menniogulx dgueamernell.
Yuenuueckuii 3xcnepumenm, nabopamopmnuie padomoi, npakmuKkym

1. 3mepeHne yaenbHON TEMI0EMKOCTH.

2. Uccnedosanue npoyecca ocmviéanus eewecmsa.

3. Uccnedosanue aouabamuozo npoyecca.

4. M3yuenue 63aumocesnsu IHepeUuU MeHCMONEKYIAPHO20 83AUMOOeUCMEUs
1 memnepamypol KUNeHUs HCUOKOCMEl.

3.3 ArperaTHbie cocTostHus BerectBa. Pa3opbie mepexos (5 yacos)

3.3 ArperartHbie cocTosiHus BemecTBa. Pa3oBbie nepexonl (14 yacos)

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenue u kunenue. AGCoMOTHAS U

[TapooOpa3oBanue u KoHAeHcaIs. Vicriapenue u Kurenue. Y aebHas
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OTHOCUTEJbHAS BIAXXHOCTh BO3ayxa. HacelieHHbll nap. YaenpHas Temn-
ota mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT JaBiie-
HUS.
Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHS CBOMCTB
KkpuctamioB. XKunkue kpucranisl. CoBpeMeHHble MaTepHuaisbl. [lnaBinenue u
KpUCTaM3anus. Y AeiabHas TeruioTa miasienus. Cyomuma-usi.
YpaBHeHUe TerIoBoro 0ajsaHca.
Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue: TArpoMeTp U Mcu-
XpOMETP, KaTOPUMETP, TEXHOJIOTUHU MOITY4YEHUSI COBPEMEHHBIX MaTepU-aJloB,
B TOM YMUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHH.
/lemoncmpayuu
1. CpoiicTBa HaCBILIEHHBIX MAPOB.
2. Kunenue npu noHUKEHHOM JIaBJICHUH.
3. CriocoObI M3MEpEeHHUS BIAXKHOCTH.
4. HabmoneHre HarpeBaHus U IJIaBJIEHUS KPUCTAJUIMYECKOIO BEIECTBA.
5. JleMOHCTpalys KpUCTaJIJIOB.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomor
1. U3MepeHne OTHOCUTENbHON BIaXXHOCTH BO3/AyXa.

TeTTI0Ta MapooOpa3oBaHMUsI.

HacplenHble 1 HeHaChIEHHbIE Tapbl. KauecTBeHHAs: 3aBUCUMOCTb IIJIOT-
HOCTH U JIaBJICHUS HACBIIIEHHOT'O TIapa OT TeMIEPaTypbl, UX HE3aBUCH-
MOCTB OT 00bEMa HACKIIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphl KUIle-
HUS OT JaBJICHUS B KHUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAsI U OTHOCUTEINIbHAS BIAXKHOCTb. TBEpI0E
reno. Kpucrannueckue u amopdHbie Tena. AHU30TPOINS CBOMCTBKpHUCTAI-
noB. [1naBnenue u KpucTamM3anys. Y ielibHas TerioTa miasieHus. Cyomnu-
Marus.

/[echopmayuu meépooeo mena. Pacmscenue u cocamue. Cosue. Mooynw
FOnea. Ilpeden ynpyeux degopmayuii.

Tennosoe pacuwiupenue sxcuokocmetl u meepovlx mei, 00vbEMHOe U IUHell-
Hoe pacuiupenue. AHeapMOHU3M MENI08bIX KOJLeOAHUL Yacmuy euecmea
Kak npuyuna meniogoco pacuiupenus mei (Ha KauecmeeHHoM YpoeHe).

[/ Ipeobpazosanue 3Hepauu 6 azosvix nepexodax. YpaeneHue menio8o2o
oananca.

I losepxnocmuoe namsoiceHue. Koagpguyuenm nosepxnocmrnozo namsoice-
Hus. Kanunnsapueie senenus. /laenenue noo UCKPUBLIEHHOU NOBEPXHOCMbIO
brcuokocmu. @opmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHoai02udecKue npoyeccyl: KuaKue Kpu-
CTaJlJIbl, COBPEMEHHBIE MaTEPUAIIHI.

Ulemoncmpayuu

TennoBoe pacmupenne. CBoWcTBa HaCHIIEHHBIX MapoB. Kunenue. Kune-
HYE TIPY TTOHIKEHHOM JIaBJICHHH.

3 mepenue cuvl n0gepxXHOCmMHO020 Hamsxcenus. Onvimvl ¢ MbLIbHbLMU
nienkamu.

Cmauusanue. Kanunnapuvie sgnenus. Mooenu HenblomoHOBCKOU HCUOKO-CIU.
CriocoObI M3MepeHns BIaKHOCTH. VccrieoBaHe HarpeBaHus U TUIaBJIe-
HYsT KPUCTAITMYECKOTO BEIIECTBA.

[Buowt deghopmayuii. Habrnooenue manvix oegpopmayuii. Yuenuueckuii
hKcnepumenm, 1adopamophvie pabomaol, npaKmuKymHsyuenue 3axko-
HOMepHOCmel UCNApeHUsl HCUOKOCMELL.

/3mepenue yoenbHOU meniomol niasieHus ibod.

3yueHue ceolicme HacblyeHHbIX Napos.
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3mepeHune abCoMIOTHOM BIIAXKHOCTH BO3TyXa U OIICHKA MACChl TAPOBB
T[TOMCILICHHUU.

3 mepenue koa¢hhuyuenma nogepxHOCmMHO20 HAMANCEHUS.

I 3mepenue mooynsa FOnea. Hccreoosanue 3asucumocmu oeghopmayuu pe-3u-
H06020 0OpaA3Ua OM NPUNIOINCEHHOU K HEM) CUTIbL.

Tema 4. Dnextponunamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 vaca)

4.1 Dnexrpocraruka (10 gacoB)

4.1 Dnextpuyeckoe mose (24 yaca)

DnexTpu3anus Teia. DJIEKTPUYEeCKUi 3apsi. [IBa BHAA 2JIEKTpUYECKUX 3a-
psinoB. [IpoBOJHUKH, TUAJIEKTPUKU MU MOIYHNPOBOAHUKH. 3aKOH COXpaHe-
HYS DJIEKTPUYECKOTO 3apsaja.

B3aumoneiictBue 3apsiioB. 3akoH Kynona. ToueuHbli 3J€KTpUUECKUid 3a-
psia. Onexkrpudeckoe nose. Hanpsok€HHOCTB 2nexkTpudeckoro nois. [Ipun-
LIMII CYNIEPIO3ULINN AIEKTPUUECKUX oJIel. JINHUU HanpsyKEHHOCTH dJIeK-
TPUYECKOrO MOJIA.

PaboTa cui anekrpocrarudeckoro nodis. [Torennuan. Pasnocts nmoreHmma-
10B. [IpOBOJHUKY U IUAIEKTPUKH B 3IIEKTPOCTATUYECKOM IoJ1e. Juamex-
TprYecKasi IPOHUILIAEMOCTb.

JnekTpoéMKocTh. KoHneHcaTop. DNeKTpOEMKOCTD INIOCKOr0 KOHIEHCA-TOPA.
DHEeprus 3apsHKEHHOI0 KOHAEHCaTopa.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETp, AJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JeKTponpudo-
[POB, KOHIEHCATOP, KOMMPOBAJIbHBIN amnapaT, CTPYHHBII IPUHTEP.
/lemoncmpayuu

. YCTpOWCTBO M MPUHIUII IEUCTBUS DIEKTPOMETPA.

. B3anmopencTere Ha’IeKTpU30BaHHbIX TEII.

. DIEKTPUUECKOE MOJIE 3apsKEHHBIX TEI.

. [IpOBOAHMKH B JIEKTPOCTATUYECKOM IIOJIE.

. DIeKTpocTaTUYECKasl 3allMTa.

. JINDJIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

. 3aBUCHMOCTB IEKTPOEMKOCTH INIOCKOIO KOHJIEHCATOPA OT IUIOLIAAN

~NOoO Ok, WN

IJIaCTUH, paCCTOAHUA MCXKIY HUMHU U ,Z[HSHCKTpH‘-ICCKOﬁ MIPpOHUIIAaCMOCTH.

8. DHeprus 3apsHKEHHOTO KOHIEHCATOPA.
Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomor
1. MI3aMepenue 311eKTpoEMKOCTH KOHICHCATOPA.

DNIeKTpU3aIus Tel U €€ MPOsIBICHUS. DJICKTpUUeCKUi 3apsa. JlBa Buaa
PICKTPUYECKUX 3apsoB. [[pOBOAHUKH, TUAIEKTPUKU U TTOITYIIPOBOIHUKH.
DJIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsia. 3aKOH COXPaHEHUs JEKTpUUe- CKO-
ro 3apsja.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnekrpuye-
ckoe nosie. Ero neicTere Ha anekTpudeckue 3apsapl. Hanpssk€HHOCTD iiek-
Tpuaeckoro nodst. [IpoOusiii 3apsiz. JInHuKM HAIPS-KEHHOCTH AIIEKTPUYECKOTO
noJist. OAHOPOIHOE ANMEKTPUUECKOE TOJIE.

[loTeHManbHOCTh JIEKTPOCTATUUECKOTO MOJIsl. Pa3HOCTh MOTEHIIMAIOB U
HarnpspokeHue. [loTeHnranbHas 3Heprus 3apsaaa B 3JEKTPOCTATUYECKOMIIO-

ne. [lorenuuan snekrTpocrarnyeckoro noisi. CBs3p HANPSKEHHOCTH

[10JIs1 ¥ Pa3HOCTHU MOTEHITMAIOB JIJISl AJIEKTPOCTATUYECKOTO OIS (KaK Of-
HOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[[pyuHIUI CyTIEPIIO3UITNH SJIEKTPUUECKUX TTOJIEH.

[ lone moueunoeo 3apsoa. Ilone pagnomepro 3apsicennoii cghepul. Ilone pas-ro-
lMepHo 3apsicenno2o no oo6vémy wapa. Ilone pasnomepHo 3apsaxicentoli 6ecko-
Heunot niockocmu. Kapmunvl nunuti HanpsascénHocmu 9mux noaeu

U SKEUNOMEHYUATTbHBIX NOBEPXHOCMEL.

[[pOBOIHHMKHU B 3JIEKTPOCTATUYECKOM T0JIE. Y CIOBHE PAaBHOBECHUS 3apsi/iOB.
/[MAEKTPUKHA B DJIEKTPOCTATUYECKOM MoJe. JuasieKkTpuyeckas mpoHHIlae-
MOCTbH BELIECTBA.

KonzaeHcarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTb TNIOCKOTOKOH-
IeHcaTopa.

[ lapannenvroe coeounenue Konoencamopos. IlociedosamenvHoe coeoune-nue
KOHOeHcamopos. JHEPTHs 3apsHKEHHOTO KOHACH CaTopa.

/[guoicenue 3apanceHHol Yacmuybl 8 0OHOPOOHOM dNeKmpuyeckom noue. Tex-
HUuecKue yCmpoucmea u mexHoi02uyecKue npoyeccyl: 3MEKTPOCKOI, IEKTPO-

MCTP, SJICKTPOCTATUYCCKAA 3alll1uTa, 3a3CMJICHUC 3H€KTp0HpH60pOB,
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KOHJICHCATOPHI, eenepamop Ban de I paagha.

Vlemoncmpayuu

Y CTpOICTBO U MIPUHIUIT IEUCTBUS JIEKTPOMETPA. DIEKTPUUECKOE MOJIe 3a-
[PSOKEHHBIX MAPUKOB. DICKTPUIECKOE MOJIE IBYX 3apsDKEHHBIX TUIACTHH.
IMooenv anekmpocmamuueckozo eenepamopa (Ban oe I'paaga).
[IpOBOTHUKY B AJIEKTPHUUECKOM TI0JI€. DIEKTPOCTATHUECKAS 3aIUTA.
Yemporticmeo u oelicmeue konoencamopa nOCMOSHHOU U NEPeMEHHOU EM-
Kocmu.

3aBHCUMOCTBH JEKTPOEMKOCTH IJIOCKOTO KOHACHCATOPa OT TUIOIIAIN TIa-
CTHH, PACCTOSHHSI MEX/ly HUIMH U JIUAJICKTPHUCCKON TIPOHHUIIAEMOCTH.
DHEPTHUs JIEKTPUICCKOTO TOJIS 3apPsSHKCHHOTO KOHJIEHCATOPA.

3apsoka u paspsaoka koHOeHcamopa uepes pe3ucmop.

Yuenuueckuii 3xcnepumenm, nadopamopnuie pabomaul, npaKmuxKym
Oyenka cun 83auMo0eticmaus 3apsdHCeHHbIX mell.

[Habnrooenue npespawyeHus dHepeuu 3apsaiceHH020 KOHOeHCamopa 6 SHep-
U0 U3TYYeHUs.

ceemoouooa. Hzyuenue npomexanus moxa 6 yenu, cooepicaujeti KOHOeHca-mop.
\Pacnpedenenue pazHocmu NOMeHYyuanios (Hanpsaxcenus) npu nociedosa-
menvHoM coeouneHuu

KonOencamopos. Hccnedosanue pazpsoa KOHOeHcamopa yepes pe3ucmop.

4.2 TlocTostHHBIHM 3ekTpruecKkuil Tok. TOKH B pa3HbIX cpeaax (12 yacos)

4.2 TToCTOSTHHBIH dIIeKTpHUECKHii TOK (24 yaca)

DIEeKTPUUECKUN TOK. Y CIIOBUS CYLIECTBOBAHUS AIEKTPUUYECKOro ToKa. Mc-Tou-
HuKHM TOoKa. Cuia Toka. [locTosHHBII TOK.

Hanpspokenne. 3akon Oma a1 ydacTKa LETH.

JJIEKTPUUECKOE CONIPOTUBIIEHHE. Y IETBHOE CONPOTUBIICHNE BEIIECTBA.
[locnenoBarenbHOE, apauieIbHOE, CMEIIaHHOE COEAMHEHNE TPOBOHU-

KOB.

PaboTa snekTpudueckoro Toka. 3akoH Jxoymsi—Jlenia. MomHoCTh Jiek-
TPUYECKOIO TOKA.

JIC 1 BHyTpEHHEE CONMPOTUBIIEHNE UCTOYHUKA TOKA. 3aKkoH OMa J1J1 MoJa-HOU
(3aMKHYTOM) 351eKTprueckol 1ienu. KopoTkoe 3ambIkaHue.

JJIEKTPOHHAs! MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COIPO-THUB-
IEHNsT METaIoB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKUN TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHSI CyIIECTBOBAHUS IIOCTOSTHHOTO
hiiekTprueckoro Toka. Mcrounuku Toka. Hanpspkenne U u J1C E. 3akon
OmMa 115 y4acTKa LeTIH.

(DIIEKTPUUECKOE COITPOTUBIIEHHE. 3aBUCUMOCTD COITPOTHUBIIEHUS OJJHOPOJI-
HOTO MPOBOJIHUKA OT €0 JJIMHBI U TUIOIIA U TIONIEPEYHOT0 CEUSHHUSI.

Y 1enbHOE CONPOTUBIICHNE BEIIECTBA.

[locnenoBarenbHOE, MapaieIbHOE, CMEIIaHHOE COEIWHEHUE MPOBOJIHU-
KOB. Pacuér pa3BeTBIEHHBIX dNeKTpudeckux ueneil. /lpasuna Kupxzoga.
PaGoTa snektpuueckoro Toka. 3akoH Jxoyns—IIenmna.

MOITHOCTD ANIEKTPUUYECKOTO TOKa. Tennosas mMowjHocmo, evloensemas Ha
pezucmope.

O/IC m BHyTpeHHEEe CONpPOTHBJICHHE MCTOYHMKA ToKa. 3akoH Oma i

[MOTHOM (3aMKHYTOM) JICKTPUUECKOH 11enr. MOIIHOCTh UICTOYHHKA TOKA.
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[TomynpoBogHuku. COOCTBEHHAsS M TPUMECHASI TPOBOIUMOCTD TTOIYIPO- BOJI-
HuKOB. CBolicTBa p—N-niepexona. [lomynpoBogAHNKOBBIE IPUOOPHI. DIIEKTPU-
YECKHI TOK B pACTBOPAX M PacIuIaBaxX JIEKTPOIUTOB. DICKTPOIU-THUECKAs
ucconuanus. JIeKTPOIIn3.

DJIEKTPUUYECKUH TOK B razax. CaMOCTOSITETIbHBIA U HECAMOCTOSITEIbHBIAPA3PS/IL.

Mounnus. [lnasma.
Texnuueckue ycmpoiicmea u Npakmuyeckoe npumeHeHue: aMIuepMeTp, Bojb-
TMETp, PEOCTaT, UCTOYHUKH TOKA, JJIEKTPOHArpeBaTebHbIe IPUOOPHI,IIeK-
TPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP COTIPOTUBIICHHUS, BAKyyM- HBIH JIH-
0[1, TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, OTYIPOBOIHUKOBBIH 1O/, rajlbBaHUKA.
/lemoncmpayuu

1. VI3mepeHue CHIIbl TOKA U HAIIPSKEHMSL.

2.  3aBUCHMOCTb CONPOTHBICHMS LMUIMHIPUYECKUX HMPOBOJHUKOB OT

JUIMHBI, TJIOIAU NONEPEUYHOI0 CEYEHUs U MaTepuaa.

3. CMenIaHHO€ COeIMHEHUE TPOBOIHUKOB.

4. Ilpsmoe nzmepenue DJ1C. KopoTkoe 3amblkaHHE T'aJIbBaHUYECKOTO HJIe-

MEHTa U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

5. 3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB DIIEKTPOJIUTOB.

7.  VckpoBoi pa3psiz ¥ MPOBOJAUMOCTh BO3TyXa.

8.  OmHOCTOPOHHSASA MPOBOJMMOCTD JHO/A.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomoi

1. I3ydeHune cMelaHHOro COeIMHEHUs PE3UCTOPOB.

2. N3mepenne D/1C ucToYHMKA TOKA U €T0 BHYTPEHHETO COMPOTHUBIICHHUS.

3. Habmonenue snextpousa.

KopoTkoe 3aMbIKaHuE.

[Konoencamop 6 yenu nocmosHHo20 moxa.

Texuuueckue ycmpoticmea u mexHoi02uyecKue npoyeccsl. aMInepMeTp,
BOJILTMETP, PEOCTAT, CYETYUK IIEKTPUIECKOM SHEPIUH.

/lemoncmpayuu

3MepeHue CUiibl TOKa U HAIPSKEHUS.

[l ccnedosanue 3a8ucumocmu Cuilbl MOKa Om HANpsiCceHus 01a pe3ucmopad,
1A MNbl HAKATUBAHUS U C8EMOOU0OA.

3aBHCUMOCTh CONTPOTUBICHUS [IMIUHAPUIECKUX TPOBOAHUKOB OT JJIUHBL,
101U TIOTIEPEYHOTO CEUCHHS U MaTepHalia.

U ccnedosanue 3a8UCUMOCmu CUlbl MOKA OM CONPOMUBLEHUSA NPU HOCMO-5H-
HOM HanpsdceHuu.

[Tpsimoe uzmepenue I/[C. KopoTkoe 3aMbIkaHue raibBaHUUYECKOIO AJie-
MEHTa U OIICHKa BHYTPEHHETO CONpOTUBIIeHUs. Cnocobwbl coeouHeHus uc-
mounuxos moxa, I/[C bamapeii.

U ccnedosanue paznocmu nNOmMeHyuano8 mexcoy noaocamu UCMoYHUKA
moxka om cuibl MoKa 6 yentu.

Yuenuueckuii 3xcnepumenm, nabopamopnusie pabomul, npaKmuKym

[ ccnedosanue cmeulanio2o coeOuHerus pe3ucmopos.

3 mepenue yoenbho2o conpomueneHus npo8oOHUKOS.

[ ccnedosanue 3a8UCUMOCIU CUTBL MOKA OM HANPANCEHUs. OJisl TAMNbIHAKAIU-
GansL.

YVeenuuenue npeoena usmepenus amnepmempa (6orvmmempa). Usmepe-
Hue DJ1C u BHYTpEHHET0 CONPOTUBIICHUS HCTOYHUKA TOKa. Mccredosanue
Basucumocmu I/]C canveanuyeckoco nemeHma om epe-meHu npu Kopom-
KOM 3aMbIKaHUU.

Vccnedosanue pasHocmu NOMeEHYUAnIo8 Mexicoy noaoCami UCMoYHUKA
moKka om cuibl moKa 6 yenu.

Vccnedosanue 3a8UcUMOCmu NOIE3HOU MOWHOCMU UCIOYHUKA MOKA OM
CUbl MOKa.

Ha0mroenue amexTpoausa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

(DIIEKTpUYECKasi MPOBOAUMOCTh PAa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IPO-
BOAMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIIEHUS METAJIOB OT
reMieparypbl. CBEpXIIPOBOAMMOCTD.
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DJIEKTPUYECKUH TOK B BaKyyMe. CBOMCTBA AJEKTPOHHBIX My4KOB. [loiy-
rpoBoAHUKH. COOCTBEHHAS ¥ MPUMECHAS IIPOBOIUMOCTD MOJIYIIPO- BOTHU-
koB. CBoiicTBa p—N-nepexosa. I1oynpoBoIHUKOBBIE TPUOOPHI. DIEKTPH-
YECKUM TOK B 3JIEKTPOJIUTAX. DIEKTPOIUTUUECKAS TUCCOLUALINS. DIEKTPO-
mu3. 3akonbl @apanes A 3IeKTpoIn3a.

DIIEKTPUUYECKHM TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATEIbHBII
[pa3psn. Pasnnunpie THIBI CAMOCTOSTENBHOTO pa3psaaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue: razopaspsiiHble
TaMIIbl, 2JIEKTPOHHO-ITy4eBas TPyOKa, MOIYIIPOBOJHUKOBBIE TPUOOPHI:
IO, TpaH3UCTOP, POTOAMO, CBETOMO/; TaTbBaHUKA, pa)UHUPOBAHUE
M€/, BBIIJIABKA aIFOMUHUSL, SJIEKTPOHHAS! MUKPOCKOIIHUS.

Vlemoncmpayuu

3aBUCUMOCTB COIPOTUBJIEHUSI METAJNIOB OT TeMIiepaTypsbl. [I[poBoaumocTsb
PIIEKTPOJIUTOB.

3axonsl anexkmponuza @apades. ckposoii pa3psao u npogoouMocms 803-
oyxa.

CpasHenue npogoouMocmu Memaiios u noiynpo8oOHUKOS.
OHOCTOPOHHSISI TIPOBOJUMOCTH TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npakmuxym
Habutoienue anexkrponusa. Msmepenue 3apsioa o0nosanenmno2o uona. Hc-
C1e008aHUe 3A8UCUMOCTU CONPOMUBIIEHUS] MEPMOPE3UCOpA OM meM-nepa-

mypeoi.
CHamue 6016m-amMnepHoli Xapakmepucmuku ouooa.

OU3NYECKNU ITPAKTUKYM (16 yacos)

Cnocobvl uzmepenus @uuyeckux GenuyuH ¢ UCNONb308AHUEM AHANIO208bIX U
UUPDPOBLIX  UIMEPUMENLHBIX NPUOOPO8 U KOMNBIOMEPHLIX OAMYUKOBbIX ClU-
cmem. Abconomuvie U OMHOCUMENbHbIE NOSPEUHOCIU USMEPEHUL (PuUYecKUx
eenuuun. OQyenka epanuy nocpeuHocmel.

[ Iposedenue KOCBEHHBIX UMEPEeHUll, UCCIe008AHULL 3a8UcuUMocmen usu-
YeCKUX GeUYUH, NPOBEPKA NPEOSIOANCEHHBIX cunomes (8blbop uz pabom,
ONUCAHHBIX 8 MeMamudecKux pasoenax «Yuenuueckuii sxkcnepumenm, Ja-
Oopamopubsie pabomuvl, NPAKMUKYM ).

Pe3seps (2 vaca)

Peseps (10 yacoB)
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TemaTnueckoe njannpoBanue kypcalO kiaace

bazoBsIii ypoBensb (2 yaca)

Yray6ienusiii ypoBeHs (5 4acoB)

HU4YECKOTo IBMXeHus. Cucrtema orcuéra. TpaekTo-
pus. [lepemenienne, CkopocTb (CpeHss CKOPOCTh,
MIHOBEHHAsi CKOPOCTh) U YCKOPEHUE MaTepHallbHOM
[TOYKH, UX IMTPOCKIUN HAa OCH CUCTCMbI KOOPpAHUHAT.

Kon-Bo [Tema: ®u3nka u MeTOAbl HAYYHOT0 MO3HAHUA 2/54 Koi-Bo
JacoB yacoB
1 du3nka — Hayka o npupone. Hayunsie MeTozsl mmo-
BHAHMS OKPY’KaIoLIEro Mupa. Poib skciepuMenTa u
TEOPHH B IIPOLIECCE MO3HAHUS NPUPOJIBL. DKCIIEpHU-
MEHT B pusuke. MoaenupoBanue GU3NIECKUX sSBIIC-
HU 1 POIIECCOB.
/lemoHcTpauuu 1. AHanoroBble U HU(PPOBBIE U3Me-
pUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE ATYUKH.
1 Hayunble runotessl. Gusnyeckue 3aK0OHbl U TEOPUH.
['paHUIbl IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[Tpuniun coorBercTBUs. Ponb u Mecto ¢pu3uku B
(OpMUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI
MUpa, B IPAKTUYECKOHN JEATEIIbHOCTH JIFOJCH.
Cnocobul uzmepenus ghuzuieckux 6enuyut (AHaAI0208ble U Yupposvle usmepu- 1
menvHble npudOpPsL, KOMNLIOMEPHLIE OamuuKosvie cucmemst). Iloepewnocmu u3z-
Mepenutl pusuueckux eenudun (aOCOIIOMHAs U OMHOCUMENbHASL).
Mooenuposanue uzuyeckux seneHull u npoyeccos (mamepuanvhas mouxa, ao- |1
contomno meépooe meno, U0edanbHas HCUOKOCMb, UOEANbHbI 2a3, MOYEUHbIl 3a-
p510).
Ulabopamopnas paboma: Hsmepenue cunvl moka u Hanpssicenus 6 yenu nocmo- |1
111020 MOKA NPU NOMOWU AHATIO208bIX U YUPDPOBBIX USMEPUMENLHBIX NPUOO-
pos.
Tema: Mexannka  18//354
Kunemaruka 4/104
1 Mexannueckoe 1BUkeHre. OTHOCUTEIBbHOCTh MeXa-
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Cli0eHue EPEMEIICHUH U CII0KEHUE CKOPOCTEH.
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE
nBrKeHue. I'paduky 3aBUCHMOCTH KOOPIUHAT, CKO-
[POCTH, YCKOPCHUS, ITYTH U ICPECMCILICHUA MAaTCPH-
QIbHON TOYKH OT BpeMeHu. CB0OOIHOE Ma/IeHue.

Y ckopenre cBOOOIHOTO MaACHUSI.

/[suoicenue mena, OpouleHHO20 NoO Y2lIoM K 20PU3OHMY.. 1
B3asucumocms Koopounam, ckopocmu u ycKopeHus mamepuanvHou mouku om |1
BpeMeHU U UX epauKu
Pewenue 3aoau no meme «/leudicenue mena, b6poutenHo2o noo yeiom K copu- |1
30HmMY. »

KpuBonunerHoe nBuxeHue. [[BukeHne Marepualib-

HOI TOYKHU 110 OKPYKHOCTH C IMOCTOSTHHOM 110 MOYJIIO

CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHASA CKOPOCTb.

[lepuon u yactota obpamienus. LlenTpocTpemuress-

HOE YCKOPEHHUE

UlaboparopHas pabota: M3yueHue HepaBHOMED- HOTO

TBIKEHUSI C 1IETIBIO OTIPE/ICTICHUS MTHOBEHHOM

CKOPOCTH.
. [lenmpocmpemumenvroe (HOpMmanbHoe), KacameivHoe (maneeHyuaibHoe) u noi- |1
HOe ycKopeHue MamepuaibHoUu moyKy
Pewenue 3a0au 1
/labopamopnas paboma: Hccredosanue 3as8ucumocmu nepuooa oopawerus Konu- |1
4eCK020 MASAMHUKA OM €20 Napamempos

Tunamuka 7/10u+

[ [puHIMI oTHOCHTENBHOCTH ['anunes. [lepBsiii 3a-

KOH HproToHa. IHEpImanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [IpyuHuun cynepno3uuuu Cui.

BTopoii 3akoH HproTOHA 17151 MaTEpHAIBHON TOYKH.

Tperuii 3akoH Hpr0TOHA 1711 MaTepUaIIbHBIX TOUEK
Heunepyuanousie cucmemvl omcuéma (onpedenenue, npumepul). Bec mena, osu- |1

DICYUecoCs C YCKOpPERUEM
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Cratuka (1 u3 4) Crnoowcenue cui, npuioA#cenHvix K meépoomy meiy.

Cratuka (2 u3z 4) Llenmp mscecmu mena.

3akOH BceMUpHOTo Tsrorenus. Cuina tsokectu. Ilep-
Basi KOCMUYECKasi CKOPOCTh

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

IKBUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACCHl. 3A8UCUMOCTb YCKOpe-
HUs C60000H020 NAOEHUsL OM BbICOMbL HAO NOBEPXHOCMbIO NIIAHEMbL U OM 2e02pa-
puueckoil wupomol. Jleudcenue HebeCHbIX me U ux CRymuukos. 3axonvl Kenepa.

/[asnenue. [ uopocmamuueckoe oasnenue. Cuna Apxumeoa

Peuienue 3a0au o meme «/{uHamuray

Tpenne. Buapl Tpenus (IOKOst, CKOJIBKEHHUS, Kade-
Hus). Cuna Tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIBXKEHUS U cuiia TpeHus nokos. Koadduuument
Tpenus. Cuiia CONPOTUBIICHNUS TIPU IBUKCHUH TeJa
B JKHJIKOCTH HJTH Ta3e.

[TocTynaTenbHOe 1 BpalllaTeIbHOE IBUKEHUE a0CO-
[TI0OTHO TBEPAOIO TEIA.

MOMEHT CUJIbl OTHOCUTENBHO OCH BpauieHus. [Ilnedo
CHJIBL. Y CIIOBHSI paBHOBECHSI TBEPIOTO TEIA.

(Craruka 3 u3 4) Vcmoiiuugoe, neycmotiuusoe, be3paznuunoe pagrnosecue. Jlabo-
pamopnas paboma: Hszmepenue Kodguyuenma mpenus no eeruyune yeno-6020
Koahpuyuenma szasucumocmu Fmp(N).

[ Ipakmuxym «M3mepenue pasHooeticmsayroweli cuil npu 08uUdHceHuy 6pycka no
HAKIOHHOU NIOCKOCTUY

[ Ipakmukym «H3mepenue pagnodeticmsyroujeti cui npu 08udicenuu opycka no
HAKIOHHOU NIOCKOCTUY

UlaboparopHas pabota «VccnenoBanue yciaoBHiA paB-
HOBECHUS TBEPAOTO TEJIA, UMEIOIIEr0 OCh BPAILICHUS.

(Cratuka 4 u3 4) JlaboparopHast pabora «M3ydeHue yCTOMYMBOCTH TBEPAOTO

TCJIa, UMCIOIICTO IJIOIIAa/ib OIMOPHL.»

3aKoHbI cOXpaHeHHns1 B Mexanuke 6/10
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Mty 1hC MaTEpHAILHON TOYKH (TeJa), CHCTEMBbI Ma-

[TCPHUAJIBHBIX TOYCK. HMHYJIBC CHUJIbI U UBMCHCHUEC UM-
yJbca Tella. 3aKOH COXPaHEHUs UMITyJbca. PeakTuB-
HOC IBH)KCHHE

Momenm umnynvca mamepuanvriou mouku. [lpedcmagnenue o coxpaneruu mo-
lvenma UMny1bca 8 YeHMpanibHblX HOJAX.

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

Peuienue 3a0aq no meme «3axKom COXPAHEHUA UMNYlbca»

Pabora cuiipl. MOITHOCTE CHJIBL.

KuneTndeckas 3HEprus MaTepuabHOW TOUYKHU. Teo-
pemMa 00 U3MEHEHUHN KMHETUYECKOM SHEepIruu.

[Paboma cunvl Ha MaloMm U Ha KOHeuHoMm nepemewenuu. I paguueckoe npedcmas-
nerue pabomsi CUblL.

/ [pakmukym « M3mepenue umnyioca meia no mopmMo3HoOMy nymu. »

[ Ipaxmukym «H3mepenue umnynvca mena no mopmMo3HOMY NYMU.»

[loTenumanbHas sHeprus. [loTeHnmanpHas sHEprus
yrnpyro aegopMupoBaHHON NpyKuHBIL. [loTeH1nanb-
Hasi SHeprus Teaa BOau3u nosepxHoctu 3emi. [lo-
TEHIMAJIbHBIE U HENTOTEHLNAIbHbIE CHIIbL. CBS3b pa-
OOTBI HEMTOTEHIIUATIBHBIX CHUJI C U3MEHEHUEM MEXaHU-
YECKOM YHEPTUU CUCTEMBI TEIl

3aKOH COXpaHEHUsI MEXaHUYECKON SJHEPTUU. Y Ipyrue
1 Heynpyrue cTojakHoBeHus. JlaboparopHas

pabota «/3yuyeHue abCOIIOTHO HEYNPYTOro yiapa ¢
MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasiTHUKOBY

HOmeHL;uaJlea}Z JHepecus meia 6 OOHOpO@HOM cpasumayyUOHHOM noJie. Tomen-
UUAIbHAA SHepcUus meid 6 cpasumayuOHHOM noje OC)HOPOaHOZO wapa (eHympu u

6He wiapa). Bmopas kocmuyeckas ckopocmo. Tpemus Kocmuyeckas CKOpocme.
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Ypasuenue bepuynnu 0ns uoeanbHotl H#cuoKocmu Kaxk cieocmaeue 3aKkoHa coxpame-
HUS MEeXAHUYECKOU SHEP2UU.

Ulabopamopnas paboma «Onpedenenue pabomovl Cuibl MPeHUst Npu 08UHCEHUU
mena no HaKIOHHOU NAOCKOCTU. »

Tema: MoaekysipHasi pusuka u TepMoauHamMuka 24/49

(OCHOBBI MOJICKYJISIPHO-KHHETHYECKOH Teoprn 9/15+3 (mpakTukym)

(OCHOBHBIE TI0JIO’KEHUS MOJIEKYJISIPHO-KUHETUUECKOM
TEOpUU U UX OIBITHOE 000CcHOBaHUE. bpoyHOBCKOE
nBrokenue. uddysus. Xapaktep IBHKCHHS U B3au-
MOJICMCTBUS YacTHI] BelecTBa. Moaenu cTpoeHus ra-
30B, JKUJIKOCTEU M TBEPIBIX TEJI U OOBSICHEHUE CBONCTB
BEII[ECTBA HA OCHOBE 3TUX MOJIEJIEH.

Macca u pazmepsl MoJiekys. KonnaecTBo BemecTsa.
[locrosinnas ABorajpo. TemoBoe paBHoBecue. Tem-
reparypa u e€ uzmepenue. lllkana remneparyp Llens-
cust

|Pewienue 3a0au

|Pewienue 3a0au

Ulabopamopnas paboma: Hccnedosanue npoyecca yCmaHo81eHUs Meniogo2opas-
Hosecus npu menioodmene mexHcoy copsadeli U X0100HOU 60001

Monesnb uneansHoro raza. OCHOBHOE ypaBHEHUE MO-
JIEKyJIIPHO-KMHETUYECKOW TEOPUU UJICAIBHOTO T'a3a.

AOCONIOTHAs TEMIIEpaTypa Kak Mepa CpeHel KuHe-
TUYECKOW YHEPTUHU TEIJIOBOTO IBM>KEHHS YACTHII
ra3a. [lIxana temneparyp KenpBuHa.

Mooenv uoeanvrozo easza 6 MKT: uacmuysl 2aza 08UNCYmMcs Xaomuyecku u He
63aUMO0elCmBYIom 0pye ¢ OpPyeoM

Css3b abcontomuoll memnepamypsvl mepMOOUHAMULECKOU CUCEMbL CO CpeOHell
KuHemuueckoul IHepauell NOCMynamenbHo20 Meni08020 O8UNCEHUs e Yacmuy
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Pewenue 3a0a4 no meme « OcnogHoe ypasHenue MOJeK)IAPHO-KUHEMU4ecKou 1
meopuu»

['a30BbI€ 3aKkOHBI. YpaBHeHUE MenaeneeBa—Kiia-

neiipona. 3akoH JlaibToHa

l130mporiecchl B HI€aIbHOM T'a3e ¢ TOCTOSHHBIM KO-

[THYeCTBOM BEIIECTBA
[/ Ipakmukym « 3yuenue usomepmuyeckozo npoyecca (PeKoMeH008aHo ucnons3o- |1
sanue yughposoil 1abopamopu). »
/ [pakmukym «H3yuenue usomepmuyecko2o npoyecca (PeKoMeHo08ano ucnonb3o- |1
eanue yugposoil rabopamopuir). »
Pewenue 3a0au no meme «l azosvie 3aKoHb1» 1

["padrueckoe mpeacTaBIeHNE H30IPOIIECCOB: U30-

Tepma, u30Xopa, u3odapa.

UlaGopatopHas pabota: OnpeneneHue maccsl Bo3ayxas JlaboparopHas pabota «3yueHue n300apHOro mporecca

KJIACCHOW KOMHATe Ha OCHOBE U3MEpEeHHI 00bEMa

KOMHATBI, JIABJICHUS M TEMITEPATyPhI BO3yXa B HEH.
Pewenue 3a0au no meme «HM3zonpoyeccol 6 udeaibHom 2aze ¢ NOCMOAHHbIM Kou- |1
uecmeom eewecmsa. I paguueckoe npedcmasnerue uzonpoyeccos: uzomepma, u3o-
xopa, usooapay
Pewenue 3a0au no meme «HM3onpoyeccwi 8 udeanbnom 2aze ¢ NOCMOAHHbIM Koau- |1
uecmeom eeujecmsa. I paguueckoe npedcmasienue u3onpoyeccos: uzomepma,
usoxopa, uzobapa»
Obobwarowuti ypok no meme « OCHOBbI MOLEKYAAPHO-KUHEMUYECKOU MeopUU» 1

OcHoBbl Tepmogunamuku 10/20

TepMoanHaMuyecKasi cucreMa. BHyTpeHHSIs1 DHepTUst

TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ n3Me-

HeHus. KomndecTBo TemaoThl U paboTa.

BHyTpeHHSISI SHEpPTUs OTHOATOMHOTO HJI€ATHhHOTO

rasa.
3aoanue enewnux yenosuti ons T/ cucmemsi. Buewnue u énympennue napa- mem- |1

po1. [lapamempor T/ cucmemvl kKaxk cpeonue 3HayeHUs: GeNUYUH, ONUCHIBAIO-UYUX €€

COCMOSIHUEe Ha MUKDOCKONUYECKOM YPOBHE.
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Hynesoe nauano mepmoounamuku. Camonpousgonvras peraxcayus T/ cucmemoik |1
meni080My pagHoBecuUro.
Mooenb udeanvnozo 2asa 6 mepmoOuHamuKe — cucmema ypasHenuil: ypagnenue |1
Menoeneesa—Knaneiipona u evipasicenue 051 6HympeHHetl dHepauu. Ycnosus
NpUMEHUMOCTU DMOU MOOETU. HU3KAS KOHYEHMPAayus 4acmuy, blcoKue memne-
pamypol

Bubl Terionepenayn: TEIIONPOBOIHOCTh, KOHBEK-

151, U3y4eHUE. Y 1elIbHas TEII0EMKOCTh BEIIECTBA.

Ko11uecTBO TEIUIOTHI ITPU TEILIONEpeiade.

[Tonsitue 06 aguadbarHom mpouiecce. [lepBrIit 3akoH

TepMOJIMHAMUKH
Keazucmamuueckue u Hecmamuyeckue npoyeccyl. 1
DnemenmapHas paboma 6 mepmoounamuxe. Boviuucienue pabomwl no epaghuxy
npoyecca na pV-ouazpavme
Yoenvnas u monapnas mennoémxocmu eewgecmea. Ypasnenue Maiiepa 1
Yoenvnaa mennoma ccopanus monnusa. Pacuém konuuecmea meniomul npumen- (1
lnonepedaue

[[puMeHeHne epBOTo 3aKOHA TEPMOJIMHAMUKH K

m3omnporeccam. ['paduyeckas uaTepIipeTanus pa-

00THI rasa.

BTopoii 3akoH TepmoauHamuku. HeoopatumocTtsb

[TPOLIECCOB B NIPUPOJE.
Pewenue 3a0au no meme «lIpumenenue nepeo2o 3aKona mepmooOuHaMuky K uzo- |1
npoyeccamy
Konuuecmeo meniomsi u paboma Kax mepuvl usmenenus eHympennei snepeuu T/ |1
cucmemol
Bmopoti 3aKoH mepMoOUHAMUKU 0151 HEPABHOBECHBIX NPOYECCOB: HEBOZMONCHO 1

nepedams meniomy om Ooiee X0100H020 mena K Oojiee Hazpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TernnoBbie MaMHbL. [IpUHIUIIBI 1€HCTBUS TETIOBBIX
MaruH. [IpeoOpa3zoBanys SHEPTHH B TETUIOBBIX Ma-
muHax. KII/ remoBoit mammunsl. Hukn KapHo u ero

KIIJT.
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(DKOJIOTUYECKHE MTPOOIIEMBI TETJIOIHEPTEeTHKH.
UlaboparopHas pabora «V3Mepenue ynenpbHON Terio-
EMKOCTH»

UlaGopatopHas padoTa: MccienoBanue mporiecca OCTHIBAaHUS BEIIECTBA.

[ Ipaxmukym «. Mccredosanue aouabamnozo npoyeccay

[/ Ipakxmukym « Hccneoosanue aouabamuozo npoyecca»

Obobwarowuii ypok no meme « OCHOB8bL MEPMOOUHAMUKUY»

ArperaTHbie cocTosiHUsI BemecTBa. ®a3zoBbie nepexoanl 5/14

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u xu-
neHue. AOCOIIOTHAsI U OTHOCUTEIIbHAs! BIAXKHOCTh
BO31yxa. HaceleHHslii map

YI[GJ'H:HaSI TCIIJ1I0Ta Hap006paSOBaHI/I${. 3aBUCUMOCTh
TCMIICPATYPhbl KUIICHWA OT JaBJICHUAA.

Hacviwennvle u Henacvluyernovle napvl. Kauecmeennas 3a6ucumocms nIOMHOCMUU
0asieHus HACLIWEHHO20 Napa om MemMnepamypbl, Ux He3AsUCUMOCnb om 00b- éma
Hacblenno2o napa. 3as8Ucumocms memnepamypuvl KUuneHust om 0deieHus 8
brcuoxocmu.

Peutenue 3a0au no meme «Abconomuasn u OMHOCUMENTbHAS BANCHOCb Y

Ulabopamopnas paboma «H3yuenue c8oticme HACbIWYEHHbIX NAPO8.»

TBépaoe Teno. Kpucrannnueckue u amopQHsle Tena.
AHH30TPOIUS CBOMCTB KpucTaioB. Kuakue Kpu-
ctayiibl. COBpEMEHHbIE MAaTEPUAJIB.

[ [maBiieHrE U KpUCTaUIM3alMs. Y IebHas TEIIOTa
riaBreHus. Cyonumanus. Y paBHEHUE TEIIOBOTO
OaaHca.

/[echopmayuu meépooco mena. Pacmsocenue u cocamue. Cosue. Mooynw FOnea.
/Ipeden ynpyaux degpopmayuii.

Tennosoe pacuupenue sxcuokocmeil u meépovix mei, 00bEMHOE U TUHElHOe Pac-
wiupenue.
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AHeAPMOHUIM MENNI08bIX KOIeOAHUL Yacmuly 8eujecmsd KaK NpUYUHa menioo2o
pacuupenus men (Ha KayecmMEeHHOM YPOBHE).

Ulaboparopas pabora «3mMepeHrne OTHOCUTEIHHON
BIIQKHOCTH BO3/1yXa.»

Ulaboparopas pabota «3mepenne momyst KOrray

0000IIaIUN YPOK 10 TeMe «ATperaTHbIe COCTOSI-
HUS BEICCTBA

[ IpeoOpazosanue suepeuu 8 hazosvix nepexodax. ¥Ypasnenue meniosozo oa-
ianca.

Iloeepxnocmuoe namsaxcenue. Koagpghuyuenm nosepxnocmmuozo namsaxcenus. Ka-
NuLIAPHbLE S61eHUS.

/[asnenue noo uCKpueniéHHo nogepxuocmoio Hcuokocmu. Qopmyna Jlannaca.

Tema: DiexkTpoannamuka 22/54

JaexkTpocraTuka 10/ DinekTpuyeckoe moJie 24

OnexTpu3anus Ten. JneKTpudeckuil 3aps. JBa Buaa
BIIeKTpUUecKuX 3apsiioB. [IpoBoHUKY, TU- 3IEKTPpH-
KU ¥ TIOJTyTIPOBOHUKH. 3aKOH COXPAHEHUS dIIEKTPHU-
yecKoro 3apsaa. BzaumoneiictBue 3apsaoB.3akoH
Kynona. To4euHBIN SJIEKTPUYECKU 3apsi.

3JI€KTpI/ILICCKOG IT0JIC. HaHpﬂ)KéHHOCTL QJICKTpUIC-
CKOT'O ITOJIA. HpI/IHIII/IH CyHnEepHnO3nIrU SJICKTPUICCKUX
rmosiei. JImauun HaprDKéHHOCTI/I QJICKTPHUYCCKOTO I10JIA.

[ lone moueunoco 3apsoa. Ilone pasnomepro 3apscennou cghepwi. [lone pasro-
MepHO 3apsadcenHo20 no 00vEéMY wapa

[ lone pasHomepHO 3apsadcenHol 6ecKOHeUHOU NI0CKOCMU

|Pewienue 3a0au

PaGoTa cuit anekTpocraruueckoro mojst. [lorenmuat.
PazHOCTh MOTEHIIMAIIOB

[[pOBOIHUKY U TUANEKTPUKHU B JIEKTPOCTATUYE-CKOM
nosie. Jlusnekrpudeckasi NpOHUIIAEMOCTb.

34




/lomenyuanbHocmy snekmpocmamuyeckoeo nois. Ilomenyuanohas snepeusi 3a-psi- |1
0a 8 I1eKMpoCmamu4eckom noie.
[Kapmunbl 1UHULL HANPANCEHHOCMU IMUX NOJel U IKEBUNOMEHYUATbHBIX N08epXHO- |1
cmetl.
Oonopoonoe snekmpuueckoe none. Césazb HANPAHCEHHOCMU NOJIA U pazHocmu no- |1
menyuanoe 0is dNeKmpoCmMamuiecko2o nojis (Kak 00HOPOOH020, MAK U HEOOHO-
poOoH020).

DnexkTpoéMkocTh. Konngencarop.

DIEKTPOEMKOCTD ITIOCKOT'O KOHJIEHCATOpa. DHEPIHUsl

BapsHKEHHOTO KOHCHCATOpa
[ lapannenvroe coeounerue KOHOEHCAmopos 1
[locnedosamenvhoe coeouneHue KOHOeHCAmopos 1
/labopamopHas paboma: Pacnpedenenue pazHocmu nomeHyuanos (Hanpsicenus) |1
npu nociedo8amenbHOM COeOUHEHUU KOHOCHCAMOPO8.

UTaGoparopHas pabota «3mepeHne 31eKTpOoEMKOCTH

KOHICHCATOPA.»

O0001aromnii YpoK 1Mo TeMe « DIEKTPOCTATUKAY (O06001maroImnii YpoK 1Mo TemMe « IMEKTPUIECKOE MOJIeH
/]6udicenue 3apsidiceHHOl Hacmuybl 8 00HOPOOHOM INEKMPULECKOM NoJle. 1
/labopamopnas paboma « Habniooenue npespawienus snepeuu 3apsaiceHHo2o kou- |1
OeHcamopa 6 IHepaulo U3yUeHus: C6emoouood. »
Pewenue 3a0au 1

TexHM4ecKre yCTpONCTBA U IPAKTUYECKOE IPUMEHE-
HUE: JJIIEKTPOCKOIL, JIEKTPOMETP, DIEKTPOCTaTHYE-
CKasl 3alllUTa, 3a3eMJICHHE IEKTPONPUOOPOB,

TexHU4YeCKHue yCTPOMCTBA M NMPAKTUYECKOE MPUMEHE-
HUE: KOHJIEHCATOp, KONMPOBAIbHBIN almapar, CTpyi-
HbII IPUHTEP

TexHUyeckre yCTpoiicTBa U MPAKTUYECKOE MPUMEHEHNE: KOHJIEHCATOP, KOMTUPO-BaJlb-
HBII annapar, CTpyWHBINA IpUHTED, 2enepamop Ban oe I paaga.
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Pewierue 3a0ay no meme « Qﬂekmpuqecme none)

Pewienue 3a0au no meme « Qﬂekmpuqecme noney

Oboowarowuii ypok no meme « neKmpuyeckoe nojiey

[MocTostHHBII 3JIeKTpUYecKkHii TOK. Toku B pa3Hbix cpexax 12/30

(DIIEKTPUUECKUN TOK. Y CIIOBUS CYLIECTBOBAHUS AJIEK-
TPUYECKOro Toka. MICTOUHMKH TOKa.

Cuuta Toka. [locrosunbiii Tok. Hanpsbkenue.

Hanpsiocenue U u 3/]C E

HpaKmuKyM «Uccnedosarnue 3a8ucumocmu Cuibl moka om HANPANCEHUA ons
VIAMNbl HAKAJIUBAHUA. »

HpakmuKyM «Hccneoosanue zasucumocmu cuibl MoxKa om HANPAINCEHUA ONANAMNbL
HAKAJTUBAHUA. )

3akoH OMa /17151 yyacTKa IIeTH.
(DIIEKTPUYIECKOE COMPOTUBIICHHE. Y IEIBHOE COIPO-
TUBJICHUE BELECTBA.

HOCJ’ICI[OBB.TGJIBHOC, napajijieJibHOC COCAUHCHUEC TIPO-
BOJIHUKOB. CMemanHoe COCIMHCHHUEC IMPOBOJHUKOB

Kom)encamop 6 yenu noCmoAHHO20 mokKa

Pewenue 3a0au no meme «3axon Oma 05 yuacmka yenuy

Pewenue 3a0au no meme «3akon Oma 05 yuacmka yenuy

PaboTa snekTpuueckoro Toka. 3akoH Jkoyis—
Ulenia. MOIIIHOCTB AJIEKTPUUECKOTO TOKA.

DJIC v BHyTpeHHEE COTPOTUBICHUE UCTOYHUKA
Toka. 3akoH Oma I TOTHOU (3aMKHYTOM ) DJIeK-
Tpudeckoi nenu. Kopotkoe 3aMbIkaHue.
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Pacuém pazeemenénuuix anexkmpuueckux yeneu. [Ipasuna Kupxeoga

Pacuém pazeemenénnuix snekmpuveckux yenei. Ilpasuna Kupxeogpa 1
Pacuém pazeemenénuvix anexkmpureckux yeneu. I[lpasuna Kupxeogha 1

(DJIEKTPOHHAsl IPOBOJAMMOCTb TBEPABIX METAJUIOB.

3aBHUCHUMOCTh COIPOTUBIICHUSI METAJJIOB OT TeM-TIe-

paTypbl. CBEpXIIPOBOAMMOCTD.

(DJIEKTPUYECKUM TOK B BakyyMme. CBoCTBa JleK-

TPOHHBIX MyYKOB.
Ulabopamopnas paboma « Yeenuuenue npedena usmepenusi amnepmempa (6orom- |1
lvempa) »
Peutenue 3a0au 1
Peutenue 3a0au 1

[ToynpoBonHuku. CoOCTBEHHAs U IPUMECHAs IIPO-

BOJMMOCTH MOJIYIPOBOAHUKOB. CBolicTBa p—N-Tie-

pexona. [TomynpoBoAHUKOBEIE TPUOOPHI.

(DJIEKTPUUYECKHI TOK B PaCTBOPAX M pacIljlaBax 3JIeK-

TPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLIUALIUS.

DIIEKTPOITH3.
Baxonvr @apades 0 s1eKmpoausa. 1
/labopamopnas paboma: Hccnedosanue 3asucumocmu 3/]C eanveanuyeckoeosne- |1
lMenma om épemenu npu KOpomKOM 3AMbIKaAHUU
Pewenue 3a0ay 1

DJIEKTPUUECKUI TOK B razax. CaMOCTOSITENbHBIN U
HECAMOCTOSITENbHBIN pa3psan. Monuus. [lnazma.

JlaGopatopHas pabota: U3mepenue D/]C u BHyT-peH-
HEro CONPOTUBIICHNSI NCTOYHHMKA TOKA.

Ha60paTopHaﬁ pa60Ta: I/ICCJ'ICI[OBaHI/IC Pa3HOCTU MOTCHIUAJIOB MCKAY IMOJIFO-Ca-
MU MCTOYHHKA TOKAa OT CHUJIBI TOKA B IICITH.
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Pasnuunble munvl camocmonmenbHo2o pa3paoa 1
[/ Ipakmukym « Cusmue 8016m-amnepHou Xapakmepucmuxu Ouood. » 1
[ Ipaxmuxym « CHamue 801bm-amMnepHol Xapakmepucmuku ouooa.» 1
1 [ToBTOpEHME TeMbI «MexaHuKay
1 [ToBTOpEeHME TeMbl «MeXaHUKay [ Ipakmukym «H3mepenue pagnodeticmayroujeli cui npu 08UdiCeHuU Opycka no
HAKIOHHOU NIOCKOCTU. »
[ Ipakmuxym «Mzmepenue Kodgh@uyueHma no8epxXHOCMHO0 HAMANCEHULY 1
/ Ipaxkmuxym « M3mepenue ko3 puyuenma nogepxHOCmMHO20 HAMANCEHUSL) 1
1 [ToBTOpEHME TEMBI «ArperaTHble COCTOSIHUS BELIE-
CTBa»
[ToBTOpEeHHE TeMBI « ATperaTHble COCTOSHUS BEIlle-
CTBa»
/3 mepenue koaghduyuenma nogepxnocmnozo namsoicenus Mzmepenue abco-nom- (1
HOU 61a21CHOCMU 8030YXA U OYEHKA MACCHI NAPO8 8 NOMeujeHUU
/3mepenue koaghguyuenma nosepxnocmnozo namsoscenusi smepenue abco-nom- (1
HOU 61aJICHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeueHUU
Ob6o6warowuil ypok 1
68 Peseps 2/10 170
11 knacc
[ba3oBblii ypoBeHb (2 yaca) Yriy6s1eHHbI YPOBEHB (5 4acoB)
PA3JIEJT 4. DJIEKTPOJIMUHAMUKA (11 9) PA3JIEJI 4. DJIEKTPOAMHAMMUMKA (27 u)
Tema 4. Maznummnoe none. Inekmpomaznumuas unoykuyus (11 4) Tema 4. Macnummnoe none (14 u)

[locTossHHBIE MarHUTHL. B3anMozaeiicTBuE NOCTOSHHBIX MArHUTOB. MaruuTHoe (B3anmozaeiicTBue NOCTOSHHBIX MATHATOB U ITPOBOJHUKOB C TOKOM. MarHutHoe
rosie. Bektop MaruuTHONM MHIYKIMK. [IpUHIUIT CYyIEPIIO3UIIMN MATHUTHBIX  [Tosie. BekTop MarHuTHONM MHAyKUMH. [IpUHIAI CyneprIo3uIIMM MarHUTHBIX
nosiel. JInHum MarauTHOM MHAYKIMK. KapTuHa JIMHWI MATHUTHON MHAYKIMY [Tosiel. JIMHUM MarHUTHOW MHAYKIMHA. MarHuTHOE 1oJie MPOBOIHUKA C TOKOM
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MOJIsl TOCTOSTHHBIX MarHUTOB.
MarnuTHOE 1oJie IPOBOAHUKA C TOKOM. KapTuHa TUHUN MHIYKIUN
MarHUTHOTO
MOJISL IJTMHHOTO MPSMOTO TPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO ITPOBOIHUKA,
KaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaeiicTBue npoBOAHUKOB C TOKOM.
Cuita AMriepa, e€ MOJyJIb U HalpaBJICHHE.
Cuna Jlopenua, e€ MOAy/Ib U HarpaBlieHUE. JIBUKEHUE 3apSKEHHOW YaCTULIbI
B OJIHOPOJTHOM MarHUTHOM moJje. Pabora cubl
UTopennia. SIBieHue 3IeKTpOMarHuTHOM MHIYKIMU. [T0TOK BeKTOpa MarHuTHOM
mHAYKIMK. O/]C nHAyKIMU. 3aKOH 3J€KTPOMarHuTHOW nHAyKuuu Papajes.
Buxpesoe aekTpuyeckoe nojie. 1C uHIyKIMU B IPOBOAHUKE, JTBHXKYILIEMCS
[IOCTYNATEIbHO B OJHOPOIHOM MarHuTHOM nosie. IIpasuio Jlenna.
HaykTuBHOCTD. SIBnenue camonnaykuuu. I{C caMOMHIYyKLIHH.
DHEPrusi MArHUTHOTO TIOJISI KATYIIIKUA C TOKOM.
(DIIEKTPOMAarHUTHOE T0JIE.

Texnuueckue ycmpoicmea u Hnpakmuieckoe npumeHeHue: TOCTOSHHBIE
MarHUTBI, AIIEKTPOMArHUTHI, AIIEKTPOJBUTATENb, YCKOPUTEIH AIIEMEHTAPHBIX
4aCTHUIl, MHIAYKIIMOHHAS TI€Yb.

[emoncmpayuu
OmnsIT Opcrena.
OTKJIOHEHNE DIIEKTPOHHOIO MTy4YKa MAarHUTHBIM TIOJIEM.
JIMHUM MHIYKIIMY MarHUTHOTO TTOJISL.
B3aumozeiicTBre 1ByX IPOBOJHUKOB C TOKOM.
Cuna Amrepa.
Hevnicteue cuiel JIopeHIa Ha HOHBI AIEKTPOIIUTA.
SIBneHue AeKTPOMarHUTHOM MHTyKITUH.
IIpaBuio Jlenna.
3aBucumocth OJIC MHAYKIIMHM OT CKOPOCTH MU3MEHEHHS] MarHUTHOTO
MIOTOKA.
10. SIBmeHrEe CaMOMHIYKIUN.
Yuenuueckuit sxcnepumenm, nadopamopnuie padbomut
1. HM3ydeHne MarHUTHOTO MOJIS KaTYIIKUA C TOKOM.
2. HccnenoBanue neiCTBUSA IOCTOSIHHOIO MarHuTa Ha paMKy € TOKOM.
3. HccnenoBanue siBIE€HUS AIEKTPOMAarHUTHON MHTyKIUH.

L o N U; A WDNR

(TpsiMOTO MPOBOJIHUKA, KaTYIIIKK M KPYroBoro BuTka). OneiT Ipcreaa. Cuna
AMIiepa, €€ HanpasjieHue U Moayib. Cuiia JlopeHua, €€ HanpaBiIeHUE U MOZYJIb.
/[BrKeHHE 3apsKEHHON YaCTHUIIbI B OMHOPOJHOM MarHUTHOM Mosie. PaboTa cuiisl
UTopennia. MarautHoe 1nose B BelecTse. PeppomazHemuku, napa- u
ouamazHemuxu

Texnuueckue ycmpoucmea u mexHoI02U4ecKue npoyeccvl. TPUMEHEHNE
[TOCTOSTHHBIX MarHuTOB, AJIEKTPOMAarHuTOB, TeCTep-MyJIbTUMETD,
PIIEKTPONBUTATENH SIKOOH, YCKOPUTEHN 3II€MEHTapHBIX YacTHUII.

Jemoncmpayuu

1. Kaprtuna nuHUI MHIYKIMU MarHUTHOTO I10JISL [TOJIOCOBOTO U MOAKOBO-
00pa3HOro MOCTOSIHHBIX MAarHUTOB.

2. Kapruna nuHWIA MarHMTHOW HWHIYKIMHU MO JUIMHHOTO MPSMOTO
MIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO MPOBOJHHUKA, KATYILIKH]
C TOKOM.

3. BzaumoneiicTBuE ABYX MPOBOIHUKOB C TOKOM.

4. Cwuia Ammepa.

5. JleiictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIHUTA.

6. HaOnronenue ABMKEHHS MydKa JIEKTPOHOB B MArHUTHOM TIOJIE.

7. TlpuHiun NEeNCTBUA 3IEKTPOU3MEPUTEIIBHOTO npubopa

MarHUTORJIEKTPUUECKON CUCTEMBI.
Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npakmuxKym
HccnenoBanne MarHUTHOTO TOJISI TOCTOSSHHBIX MarHUTOB.
HccnenoBanue CBOUCTB (peppOMarHeTHKOB.
HccnenoBanue AecTBYS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
N3mepenue cunsl AMmepa.
W3y4eHre 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIBI TOKa.
OmnpeneneHne MarHUTHOM MHAYKIMHA Ha OCHOBE HM3MEPEHHs CHIIBI
Awmrmepa.

SourwdE
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Tema 5. Inexkmpomaznumnasn undykyusn (13 u)

SIBrIeHME NIEKTPOMAarHUTHOM MHAYKIUH. [T0TOK BeKTOpa MarHUTHOM MHAYKIUH.
OJ1C nuaykimu. 3aKoH 31eKTpoMarHuTHoW nHaykuuu Mapanes. Buxpesoe
hiiekTpuueckoe nojie. Toku @yko. JIC UHAYKIIMK B TPOBOJHUKE, ABUKYIIEMCS
[TOCTYNAaTeJIbHO B OJHOPOIAHOM MarHuTHOM nose. [Ipasuio Jlenna.
H1yKkTHBHOCTB. KaTyika HHAYKTUBHOCTH B LIEIIU IOCTOSTHHOT'O TOKA. SIBlneHue
camonHykuuu. IJ{C caMOMHAYKIMHU. DHEPTUsl MArHUTHOTO T10JIs1 KaTyIIKU
C TOKOM. DJIEKTPOMarHuTHOE 1oJe

Texnuueckue ycmpoucmea u mexHon02UdecKue npoyeccvl: WHIYKIMOHHAs
[eyb, COJECHOMJ, 3alUTa OT AJIEKTPU3ALUU TeJ NPHU JBMKEHHUM B MarHUTHOM
10J1e 3eMJIH.

lemoncmpayuu
Habntonenue siBeHus 371€KTPOMarHUTHOW WHAYKIIUH.

=

2. HccrnenoBanue 3apucuMoctd DJIC MHAYKIHKA OT CKOPOCTH WM3MEHEHUSs
MarHUTHOTO IOTOKA.

3. Ilpaswuio Jlenna.

4. TlageHuwe MarHuTa B aTIOMUHUEBON (MeIHON) TpyOe.

5. SBieHue caMOMHIYKITUH.

6. UWccnenoBanue 3aBucumoctu JJIC caMOMHAYKIMH OT CKOPOCTHU

HU3MCHCHUS CUJIbI TOKA B IICIIN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomut, RPAKMUKYM
1. HccnenoBanue siBIEHUS dJIEKTPOMArHUTHOW WHIYKIIHH.
2. OmnpezneneHne MHIYKIMA BUXPEBOTO MArHUTHOTO TIOJISL.
3. HccnenoBanue siBICHUS CAMOWHTYKIUH.
4. COopka MOzIeNH AIIEKTPOMAarHUTHOTO TEHEPATOPA.

PA3/IEJI 5. KOJIEBAHV 11 BOJIHBI (24 u)

PA3JIEJI 5. KOJIEBAHUWA 11 BOJIHBI (60 u)

Tema 1. Mexanuueckue Konebanusn u 371eKmMpoMazZHUMHbLE KOJ1€0AHUA

(94

Tema 1. Mexanuueckue xoneoanusn (10 u)
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KoneOarenpHasa cucreMa. CBOOOIHBIE MEXaHUYECKHUE KOleOaHus.
["apmonnueckue konedbanus. [lepuon, yacrora, ammnutyaa u ¢asa KoiedaHui.
[ [py>XMHHBINA MagTHUK. MareMaTn4ecKuil MassTHUK. YpaBHEHUE
rapMOHUYECKHX Kosiebanuii. [IpeBpalienue sHEpruy Mpyu TapMOHHYECKUX
KOJICOAHUSX.

KonebarenpHbIi KOHTYp. CBOOOIHBIC AIEKTPOMAarHUTHBIC KOJIeOaHuUs B
MealbHOM KoJie0aTeIbHOM KOHTYpe. AHAIOTUS MEX]Ty MEXaHUUECKUMHU U
PIIEKTPOMAarHUTHRIMU KosiebanusimMu. @opmyna TomcoHa. 3akoH coXpaHEHHUs
PHEpruu B UeaIbHOM KojebaTenbHOM KoHTYpe. [IpencraBienue o
BaTyXxaomux KonedaHusax. BoiHyK/IeHHbIE MEXaHUYEeCKHE KOJIeOaHMs.
Pe3onanc. BriHyKIeHHBIE 3JIEKTPOMArHUTHbIE KOJICOAHMUS.

[lepemennbliii TOk. CUHyCOUJaIbHBIN IEpEMEHHBINA TOK. MOILIIHOCTD
MEPEMEHHOTO TOKa. AMILTUTYIHOE U JCHCTBYIOIIEe 3HAYCHUE CUIIbI TOKA U
HanpspkeHus. Tpancdopmarop. [IponsBoacTso, nepenada u norpedieHne
PIIEKTPUYECKON YHEPTHH. DKOJIOTUYECKHUE PUCKU MPU MPOU3BOJICTBE
hrieKTpo3Hepruu. KynpTypa ncnoib30BaHus 3J€KTPOIHEPTUU B TIOBCETHEBHOM
PKU3HU

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHeHue. SIEKTPUUYECKUH
3BOHOK, T€HEpaTop MEPEMEHHOI0 TOKa, TMHUH AJIEKTpoIiepeaay.

Hemoncmpayuu
1. HccnenoBaHue mapaMeTpoB KojieOaTenbHONW CUCTEMbI (IPY>KUHHBIH
WM MaTeMaTU4eCKUil MasiTHUK).
Habmronenue 3aryxaronmx KoiaeOaHui.
UccnenoBanne cBOWCTB BRIHYXACHHBIX KOJICOAHUI.
HabGmronenue pe3oHanca.
CB0OOAHBIE PJIEKTPOMArHUTHBIE KOJIEOAHMUS.
OcmunorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HAampsDKEHUS OT
BPEMEHM) U1 IEKTPOMAarHUTHBIX KOJIEOaHU.
7. Pe3oHaHC npu nocienoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KAaTyIIKU
MHIYKTUBHOCTHU U KOHJEHCATOpa.
8. Monenb TUHUM IEKTpONepeaadHy.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1. HccnenoBaHue 3aBHCHUMOCTH IepUoOja MallbIX KojleOaHui rpys3a Ha
HUTH OT JJIUHBI HUTH U Macchl Ipy3a.

o v kAW

KonebarenpHasg cucrema. CBOOOIHBIE KOIeOaHMS.

rapMOHI/I‘-ICCKI/Ie koneOanus. Kunemarnueckoe u JUHaAMHUYCCKOC OIIMCaHuC.

2. MHccnenoanue NEPpEMCHHOTO TOKa B MLOCMKU H3 MOCICAOBATCIILEHO

(DHEPreTUYeCcKOoe ONKCaHue (3aKOH COXPaHEHUsI MEXaHUUECKOH dHeprun). Buisoo
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KONeOAHUL U3 UX SHEPLeMUYecKo20
U KUHEeMAMUYecKo20 ONUCAHUSL.
Amnaumyoa u ¢pasa konebanuil. Cesi3o amniumyosbt Koaedanutl UCXOOHO
BEIUUUHDBL C AMIIUMYOAMU KONeDAHUL €€ CKOPOCU U YCKOPEHUS.
[lepuon u gactoTa konebanuii. [lepron Manbx CBOOOTHBIX KOJICOAHMIA
MaremMaTHyeckoro MasiTHuka. [lepuoa cBOOOIHBIX KOIeOaHU PYKUHHOTO
MasITHUKA.
[TonsiTre o 3aryxaromux konedanusx. BeiHyxnennslie konedanus. Pesonanc.
Pe3onancHas kpuBas. BinsHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOM.
ABTOKOJICOaHUS

Texnuueckue ycmpoucmea u mexHolo2U4ecKue npoyeccovl: METPOHOM, Yachl,
KaueJil, My3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu
1.

3armce Kojie0areIbHOrO ABMKEHUS.

2. HaGnroneHue HE3aBUCHMMOCTH IE€pHOJia MajblX KojieOaHUil rpys3a Ha
HUTH OT aMIUTUTY/IBL.

3. HccnenoBanue 3aryxarolux KojgeOaHUM M 3aBUCMMOCTH Nepuoial
CBOOOJIHBIX KOJIEOaHUN OT CONPOTHUBIICHHUS.

4. WccnenoBaHue KosnebOaHMH Ipy3a Ha MAacCHBHOM NpYXKUHE C LIETbIO
(dbopMupoOBaHUs MpeICTaBICHUNA 00 HI€aJbHOM MOAETN MPYKUHHOTO
MasITHUKA.

5. 3aKoH COXpaHEHUs SHEPTHH MPU KoJIeOaHUsIX rpy3a Ha IPYy>KUHE.

6. HccnenoBaHue BBIHYKICHHBIX KOJICOAHUH.

7. HaOmronenue pe3oHaHca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npakmuxKym

1. Usmepenue nepuoja CBOOOJTHBIX KoJieOaHui HUTSHOTO,
U MIPY>KHUHHOTO MasiTHUKOB.

2. VzyueHme 3aKkOHOB JIBWKCHHUS Tella B XOJe KOJICOaHWW Ha YIPYrom
HoJBECE.

3. Uzyuenue nBW>KEHUS HUTSHOTO MasiTHUKA.

4. TIpeoOpa3oBaHue 3HEPTUH B IPY)KUHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHUS aMIUIUTYbI 3aTYXAIOMIKUX KOJIeOaHUI.
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COETMHEHHBIX KOHAEHCATOPa, KaTYLIKU U PE3UCTOPA.

6. HccnemoBaHnue BBIHYKICHHBIX KOJICOAHMIA.

Tema 2. dnekmpomacnummnuie koneoanus (15 u)

KonebarenbHbiit KOHTYp. CBOOOTHBIC AIIEKTPOMATHUTHBIE KOJICOaHUS
B HcabHOM KosiebareabHOoM KoHType. Dopmyna Tomcona. Ceaze amniauniyovl
zaps0a KoHOeHcamopa ¢ AMIAUNYOOU CUNbL MOKA 8 KOJLeOamenbHOM KOHMYpe.
3aKOH COXpaHEHUS PHEPTUU B UCATBHOM KOJie0aTeIbHOM KOHTYPE.
3aryxaromnye MeKTPOMarHuTHbIC KojieOaHus. BeIHyKIeHHbIC
PIIEKTPOMArHUTHBIE KOJIEOaHUsI.
[lepemeHHbII TOK. MOIIHOCTh IEPEMEHHOIO TOKAa. AMIUIUTYHOE
1 IeliCTBYIOIIEE 3HAYCHHE CHIIbI TOKA M HAINIPSKEHUS [P Pa3IndHoil popme
3aBHCHUMOCTHU IIEPEMEHHOIO TOKa OT BPEMEHHU.
CunycouoanvHulil nepemeHublll mox. Pezucmop, Konoencamop u kamyuwka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 nepemMeHno2o moka. Pesonanc moxos.
Pesonanc Hanpsaicenu.
W neanpublil Tpancpopmatop. [IpousBoacTso, nepenada u noTpediaeHue
PIIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PUCKM NIPU MPOU3BOACTBE AJeKTpodHepruu. Kynbrypa)
MCIIOJIb30BaHUS 3JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HH.

Texnuueckue ycmpoucmea u mexHonioSUdecKue npoyeccyl: IEKTPUYECKUH
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TUHUM MIEKTPOIIepeaay.

Jemoncmpayuu

1. CpobonHble 2TEKTPOMAarHUTHBIEC KOJIEOaHNUS.
2. 3aBUCHMOCTh 4YacTOTHI CBOOOMHBIX KOJEOAHWUH OT WHAYKTUBHOCTH

U EMKOCTH KOHTYpa.
OcuusuiorpaMMsl 3JIEKTPOMArHUTHBIX KOJIeOaHUH.
['eneparop He3aTyXaroUMX AMEKTPOMAarHUTHBIX KOJIEOaHUH.
Mozenp 371eKTpOMarHUTHOTO FeHEpaTopa.
BoinykeHHBIE CUHYCOMIaIbHbIE KOJIeOaHNs.
Pesucrop,  karymka  MHAYKTUBHOCTHM M KOHAEHCAaTOp B IIENH
MEPEMEHHOTO TOKa.
Pe3oHaHc mpu mocnenoBareabHOM COEIUHEHMM PE3UCTOpA, KaTyLIKH
MHAYKTUBHOCTHU M KOHJEHCATOpa.
9. VYcTpoiicTBO M NPUHIMII ACHCTBUS TpaHCchopmaropa.
10. Mopneis JIMHUY IEKTPOIIepeIadn.

No ko

o

Yuenuueckuit 3xcnepumenm, naéopamopnsie padomot, NPAKMUKYM
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1. Uzyuenue Tpancdopmaropa.

2. HccnenoBanme  MEpPEeMEHHOTO  TOKAa  4Yepe3  IOCIENOBATEIbHO
COeIMHEHHBIE KOHJICHCATOP, KAaTyIIKy U PE3UCTOP.

3. Halmionenue 31eKTpOMarHUTHOTO PE30HAHCA.

4. HccnenoBaHue pabOTHl HCTOYHUKOB CBETA B IIEMH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomazHummnsle 60aHwl (5 u)

Tema 3. Mexanuueckue u 31ekmpomazuumnsle 6oanwt (10 u)

MexaHnuecKue BOJIHBI, YCI0BUs pacnpoctpanenus. [lepuoa. CkopocTh
[pactipoCTpaHeHus U ITTMHA BOJIHEL. [lonepeunbie U MpooJibHbIE BOJIHBI.
NuTtepdepenius u qudpakims MEXaHHYECKUX BOJTH. 3ByK. CKOPOCTh 3BYyKa.
['pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3Byka. DI€KTpOMarHUTHbIE BOJIHBI.
YcnoBus M3MydeHUs 3JICKTPOMAarHUTHRIX BOJTH. B3anMHas opueHTanus
BekTOpoB E, B, V B anexkrpomaruutHOM BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTPaXCHHE, MTPEIOMIICHUE, TOSIpU3anus, Tudpakius, HHTephepeHIus.
CKOPOCTB 2JIEKTPOMArHUTHHIX BOJH. [1IKalia aIeKTpOMarHMTHBIX BOJIH.
[[puMeHeHre AMEKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIIHATIBI
PAaNOCBS3H U TeNeBUIeHUs. Panonokamus. D1eKTpOMarHuTHOE 3arpsi3HEHNe
OKPYIKaloIel Cpe/ibl.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: MYy3bIKaJbHBIE
WHCTPYMEHTHI, YABTPAa3BYKOBas JHArHOCTHKA B TEXHUKE M MEIAHUIIMHE, paaap,
panuonpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Hemoncmpayuu
1. OOpa3oBaHue U paCIpPOCTPaHEHHE TMOMEPEYHBIX M MPOJOTIHHBIX|
BOJIH.

2. KoneOmromeecs Teno Kak MCTOYHUK 3BYKa.

3. HabGmoneHue oTpaskeHUs: U NPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

4. Habmonenue natepdepeHun U Audpakuu MEXaHUUECKUX BOJIH.

5. 3BYKOBOM pE30HAHC.

6. HabmroneHue cBs3M IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYION
1 4acTOTOH KosieOaHMii.

7. HccnenoBaHue CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH:  OTpaKeHHE,

MpesoMIIeHUE, OJsIpr3anus, Tuppakus, HHTepPepeHIIHs.

Mexanuueckue BOJIHbI, YCIOBUS UX pacnpocTpanenus. [lonepeunsie
1 IIPOZI0JIbHBIE BOJIHBI. [lepros, CKopoCTh pacipOCTpaHEHUS U JIMHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJIH: OTPa)KEHUE, IPEJIOMIICHHE, HHTep(epeHIIs
1 1uQpakuus.
3Byk. CkopocTs 3ByKa. ['pomKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.
[[IymoBO€E 3arpsi3HEHHE OKPYKAIOIIEH CPe/Ibl.
DJIEKTPOMATrHUTHBIE BOJIHBI. YCIOBHS U3TyUYEHHUSI 3JIEKTPOMATHUTHBIX BOJIH.
B3aumHasi OpreHTalKs BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE.
CBOICTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPAXXEHUE, NPEJIOMIICHUE, NTOJISIpU3alus,
uHtepdepenius u qudpakuus. [llkana snekrpomarautHeIX BoaH. [Ipumenenune
PIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [[puHIIUIIBI paanocBs3u
1 TeneBuacHus. Paguonokanys. DIeKTpOMarHuTHOE 3arpsi3HEHUE OKpPYKaroIei
Cpebl

Texnuueckue ycmpoucmea U npaKmuyeckoe npuMeHeHue. My3bIKaIbHbIE
MHCTPYMEHTBI, pajap, paJuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-
Me4b, YIBTPa3ByKOBasi IMarHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpavyuu

1. OO0pa3oBaHuE U PACIIPOCTPAHEHHE MONEPEYHBIX U MPOJOIbHBIX BOJH.

2. KoneOmromeecs TeI0 Kak HCTOYHUK 3BYKa.

3. 3aBMCHMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUI.

4. HabmoneHune oTpakeHHsI U TPETOMIICHHSI MEXaHUYECKHUX BOJIH.

5. Habmronenue unrepdepeHny U Tuppakiud MEXaHUYECKUX BOJIH.

6. AKyCTHYECKHI1 pe30HAHC.

7. CBoHCTBa yIbTpa3ByKa U €ro MpuMeHEHHE.

8. HaOnronenue cBs3M TPOMKOCTH 3BYKa W BHICOTHI TOHA C aMIUIATYIOH
¥ 4acTOTOH KoJieOaHuii.

9. MHccrmemoBanme CBOWCTB OJJEKTPOMArHUTHBIX BOJH: OTpakKeHUE,

npesgoMIIeHUe, NoJsipu3alys, Judpakius, UHTephepeHIus.
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10. Obnapy-xeHre HHPPAKPACHOTO U YABTPAPHUOIECTOBOTO U3ITYUCHUH.
Yuenuuecxkuit sxkcnepumenm, nabopamopnsvie pabomut, npaKMUKym
1. H3yueHue napamMeTpOB 3BYKOBOW BOJHBI.
2. Uzyuenme  pacmpoCTpaHEHHS  3BYKOBBIX
MIPOCTPAHCTBE.

BOJIH B 3aMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomeTpuueckas ontuka. [ IpsMonnHeHoe pacnpoCTpaHEHUE CBETA B
OJIHOPOIHOM cpenie. ToueuHblid UCTOYHUK cBeTa. JIyu cBeTa.

OTpakeHue cBeTa. 3aKOHbI OTpaXkeHUs cBeTa. [locTpoeHne n3o0paxxeHuil B
[JIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHHS CBETa. AOCOJIFOTHBIN MMOKa3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxxkenue. [IpeaenbHblil yroi noJHoro
BHYTPEHHETO OTPAXKEHUSI.

Jlucniepcus cBeta. CiioxHbIi coctaB 6enoro cBeta. Lset. CoOuparomue u
[paccenBaroIINe JTUH3bI.

Tonkast 1uH3a. POKYCHOE PACCTOSIHUE M ONTUYECKAsl CHJIa TOHKOU JIMH3BI.
[TocTpoenune n300pakeHnit B COOMPAIONIINX U PACCEUBAOIINX JINH3AX.
DopMysia TOHKOU JIMH3bI. YBETUYEHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH FTEOMETPUUYECKON ONITHUKH.

Bonnosas ontuka. Untepdepenius cera. KorepeHTHbIE HCTOUHUKHY.
YcroBust HaOIIOIEHUS! MAKCUMYMOB 1 MUHUMYMOB B HHTEP(QEPEHIIMOHHON
KapTUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Tudpaxius ceeta. JudpakiimonHas pemeérka.

YcnoBue HaOMIOEHNYS TIIaBHBIX MAKCUMYMOB TIPH MAJICHUN
MOHOXPOMATHUYECKOTO CBETA Ha JU(PPAKLMOHHYIO PEIIETKY.

[lonsipu3anus cBera

Texnuueckue ycmpoucmea U npaKmuyeckoe npumeHeHue: OYKH, Iyla,
(oToanmapar, NMPOEKUMOHHBIN ammapar, MHKPOCKOIM, TEJECKOI, BOJIOKOHHA]
OIITHKA, TU(PPAKIINOHHAS PENIETKA, TTOJIIPOU.

Jemoncmpayuu

1. TlpsimonuHelHOE pacHpoOCTpaHEHUE, OTPAKEHHE U TPEIOMIICHUE
cBeta. Ontuyeckue NpudopsI.
[TomHOE BHYTpeHHEe oTpakeHne. Mojieslb CBETOBO/IA.
HccnenoBanue CBOMCTB H300pasKeHUH B JIMH3AX.

[ [psiMonHEtHOE pacpoCTpaHeHHE CBETa B OJJHOPOAHOM cpene. Jlyu cBera.
TodyeuHbIi HCTOYHUK cBeTa. OTpakeHHE CBETA. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenue n3o0pakeHuit B IuiockoM 3epkaie. Chepuueckue 3eprana.
[IpenomieHue cBeTa. 3aKOHbI MPEJIOMIICHUS cBeTa. AOCOJIOTHBIN TTOKA3aTelh
npenomieHusi. Omuocumenvhviii nokazameins npeiomienus. Ilocmoancmeo
uaCcmomsl ceema u COOmMmHouleHue OJIUH BOJIH NPU nepexooe
MOHOXpOMamu4ecko2o ceema uepes epanuyy pazoeida 08yx ONMu4ecKux cpeo.
X00 nyueti 6 npusme. Jlucriepcus cBera. CioxHbBIN cocTaB Oeoro cera. L[BeT.
[lonHOe BHyTpeHHEee oTpaxeHue. [IpenenbHplil yroi mojaHoro BHyTPEHHETO
otpaxkenus. Cobuparowue u pacceusarowjue aunzol. ToHkas auH3a. DOKyCHOE
[PACCTOSIHME U ONTUYECKAst CUJIa TOHKOW JIMH3BI.
3asucumocms oKycHO20 paccmositusi MOHKOU Cheputeckoll TUH3bL Om eé
ceomempuu U OMHOCUMENTLHO20 NOKA3AMENS NPETOMLEHUSL.
DopMyria TOHKOW JIMH3bI. YBEIUYEHUE, JaBAEMOE JIMH30M.
X00 nyua, npoweduwie2o 1unH3y noo NPOU3BOIbHLIM Y2IOM K €€ 21A8HOU
onmuyeckotl ocu. [locmpoenue uzobpasxicenuti mouxku u ompe3Ka npsamou
6 COOUPArOWUX U pacceusarowux TUH3ax U ux CUCmemax.
Onmuyeckue npubopul. Paspewarowas cnocoonocms. 1 1a3 kak onmuveckast
cucmema.
[[penenbl NpUMEHMMOCTH T€OMETPUUECKON ONTHKHU.
Bonnosas ontuka. MaTepdepennns ceeta. KorepeHTHbIE HCTOUHUKH. YCIOBHS
HAOTIOICHN ST MAKCUMYMOB 1 MUHIMYMOB B HHT€P(EPEHIIMOHHON KapTUHE OT
TByX KOT€PEHTHBIX NCTOUYHUKOB. [Ipumepsl kKitaccnuecknx HHTepdEepEeHITMOHHBIX
CXEM.
ludpaxus ceera. AudpakironHas pemeTka. YciaoBrue HabaoIeHus TIIaBHbIX
MaKCUMYMOB TIPH MaJICHHH MOHOXPOMAaTHYECKOTO CBeTa Ha U(PPAKITHOHHYIO
[PELIETKY.
[lonsipusanus ceera

Texnuueckue ycmpoiicmea u mexHoio2U4yecKue npoyeccyl:

OYKH, JIyTia,|
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Mopnenu MUKpPOCKOIIA, TEIECKOIA.
Habmonenne uatepdepeHnm cera.
HaGmronenue mudpakuum cBera.
Habmonenue aucrnepcun cBera.
[TomydeHue CreKTpa ¢ TOMOIIBIO PU3MBI.

© 0N

10. Habmronenue nonsipusaliiy CBeTa.
Yuenuueckuit sxcnepumenm, nadopamopnuie padbomut
1. HW3mepenue nokasaresns MpeoOMIICHUS CTEKIIA.
2. HccnenoBanue cBOWCTB N300paKCHUN B JTHH3AX.
3. HaGmonenue nucnepcuu cBera.

[Tony4yeHnue ciekTpa ¢ HOMOIIBbIO TU(DPAKIIMOHHON PEIIETKH.

nepuckomn, (oroanmapar, MUKPOCKON, MPOEKIIMOHHBINA ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHAs! ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu
1. 3akoHbl OTpakeHHUs CBETA.
2. HccnenoBanue mpeaoMIIEHUs CBETA.
3. HaGmonenue moaHOro BHYTPEHHETO OTpaskeHHs. Mozienb CcBeTOBOA.
4. HWccnenoBaHue Xoia CBETOBBIX IYYKOB 4Yepe3 IUIOCKONApaslIeNbHYIO

IJIACTUHY U MPU3MY.
HccnenoBanrie CBOMCTB M300payKEHUH B JIMH3AX.
Monenu MUKpockona, TeJecKomna.

HaOmronenne 1BETOB TOHKMX TUIEHOK.

5
6
7. HaGmonenune untepdepeHnu cBera.
8
9

. HaGnronenue nudpaknuu cBera.
10. Uzydenue nudpakinOHHON PEIIETKH.
11. HaGmronenue qudpakiiMOHHOTO CIIEKTpa.
12. HaOnronmeHue nucriepcuy CBETA.
13. HaGmromeHnue moyisipu3aiii CBeTa.
14. TlpumeHeHHE MOJIIPOUIOB TSl H3YUCHHS MEXaHHUSCKUX HAMPSIKCHHMA
Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, npaKmuKym

1.
2.

N kW

10.
11.
12.
13.

W3mepenue nokasaresnst NpesioMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHMS OT BELIECTBA
(Ha mpuMepe KUJKUX JIUH3).

N3mepenue GpoKyCHOro pacCTOSHHSI pacCEMBAIOIINX JTUH3.
[Tomyuenue n3o0pakeHusl B CUCTEME U3 MJIOCKOTO 3€pKaJia U JINH3BI.
[Tony4yeHnue n300paxeHus: B CUCTEME U3 JBYX JIMH3.
KoHcTpynpoBaHue TenecKONMMYEeCKIX CUCTEM.

HaGmonenue nudpakuuu, nHTEpQEpeHLInu 1 MOJSpU3aLuU CBETA.
W3ydeHune monspu3allMd CBETa, OTPaXEHHOIO OT IMOBEPXHOCTH]
JUBJIEKTPHUKA.

N3yuenne naTepdepeHIny 1a3epHOro U3Iy4eHNs Ha IBYX LIETISIX.
Habmronenue aucnepcum.

HaGmronenue n nccnenoBanue qudpakimOHHOTO CIIEKTPa.
W3mepenue UIMHBI CBETOBOM BOJIHBI.

[Tonmyuenue crekTpa H3JIy4€HHUS CBETOAMONA TMPU  MOMOIIY]
TU(PPAKIMOHHON PEIIETKH.
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PA3JIEJ 6. OCHOBBI CIIELIMAJIbHOM TEOPUU
OTHOCUTEJILHOCTH (4 1)

PA3JIEJT 6. OCHOBBI CIIEIIAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
(CRY)

Tema 1. Ocnoevr CTO (4 u)

Tema 1. Ocnoevr CTO (5 u)

['paHuIIBI MPUMEHUMOCTH KJIACCHUECKON MeXaHHWKHU. [TocTynars
CIELHUAIIbLHON TEOPUU OTHOCUTEIbHOCTU: MHBAPUAHTHOCTD MOYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIUI OTHOCUTEJIbHOCTH DUHIITEHHA
OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKpAIlCHHE
THHEL.

DHEPrusi U UMITYJIbC PEIATUBUCTCKOM YaCTHULIBI.

CBs13b MacChl C DHEPTUEH U UMITYJIbCOM PEIISTUBUCTCKOM YaCTHUIIBI. DHEPTHUS
ITOKOSI

[‘paHuUIIbI MPUMEHUMOCTHU KIIacCHueckoil Mexanuku. [locTynarel crienuanbHON
TEOpPUH OTHOCUTEIHHOCTH.
[IpocTpancTBEeHHO-BpeMeHHOM nHTEepBall. [IpeodpazoBanus Jlopenna. Yeimosue
NpUYUHHOCTH. OTHOCUTENILHOCTH OTHOBPEMEHHOCTHU. 3aMe/IJIEHUE BPEMEHU
1 COKpaIlleHHEe JUTUHBI.
(DHEPrusi U UMITYJIbC PEJIITUBUCTCKON YaCTHUIIBI.
CBsi3b Macchbl C SHEPTrUel U UMITYJIbCOM PEIATUBUCTCKOM YaCTHIIbI. DHEPrus
MOKOS
Texnuueckue ycmpoticmea u mexHoNIO2UYeCKUe NpoOYeccol:
MPUEMHUKH, YCKOPUTEIHU 3apSKEHHBIX YaCTHII.
Yuenuueckuii skcnepumenm, nadopamopnsie pabomel, npaKkmuxkym
OrmpeznenieHne  UMIYJAbCA WM DHEPTUU  PEISTUBUCTCKUX  YaCTHIL
¢dotorpadusaM TPeKoB 3apsHKEHHBIX YaCTUIl B MATHUTHOM I10JIE).

CIIYTHUKOBBLIC

(o

PA3/IEJI 7. KBAHTOBAS ®U3UKA (15 u)

PA3JIEJI 7. KBAHTOBASI ®U3UKA (25 u)

Tema 1. Dnemenmeul Kéanmoegoii onmuxu (6 u)

Tema 1. Kopnyckynapno — eonnoeoii oyanuszm (15 u )

Dortonbl. Dopmyna [Inanka cBsS3U SHEPTrUU POTOHA C €T0 YACTOTON. DHEprus
1 UMITYJIbC (DOTOHA

OTtkpeiTue u uccienoBanue poroddpdexra. OnbiTel A. I. CroneroBa. 3aKOHBI
doroadpdexra. YpaBHenue DitHmrenHa st pororddexra. «Kpacnas
rpanuiay Gorodddekra. Jlapnenue ceera. OnbiTel I1. H. JIebenena.
XMMHYECKOE NEHCTBUE CBETA.

Texnuueckue ycmpoiicmeéa u npaxmuueckoe npumeneHue: (POTOIIEMEHT,
(oTomaTunk, conHeuHas Oarapesi, CBeTOANO/.
Hemoncmpayuu
®otordh(dHeKT Ha YCTaHOBKE ¢ IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3akoHOB BHELIHETO (oTod(hdeKTa.
CBeToanoI.
Conneunast 6arapes.

el

PaBHOBECHOE TETIIOBOE U3ITyUYCHHE (M3TyUyeHHE aOCOTIOTHO YEPHOTO TeEIa).
3akoH cMmemieHus Buna. ['unoresa M. I1nanka o kBaHTax.

@®OoTOHBI. DHEPIHsl U UMITYJIbC (POTOHA.
Dotorddext. OnbiThl A. I. CTonerosa. 3akoHsl poTo3ddexra. YpaBHeHUE
DitHmreitHa 1 pororddexra. «KpacHas rpanuna» dporosrddexra.
/laBnieHue cBeTa (B YaCTHOCTH, JJaBJICHHE CBETa HA aOCOIIOTHO MONIOMIAIOIIY IO
1 aOCOJTIIOTHO OTpaxarolyto moepxuocts). OneiTe [1. H. JleGenena.
BonHoBeie cBoMcTBa yacTull. Bonnsl ne bpoitnd. [{nvna BonHsl ne bpoins
1 pa3Mephl 00JIaCTH JTOKAIM3AIUHY ABUXKYIIEHcs yacTuibl. KopmyckymsipHo-
BOJTHOBOM Tyanu3m. Judpaxiius s1eKTpoHOB Ha KpUCTaIIax.
Cneunduxa n3mepenuit B Mukpomupe. CooTHOIIEHUS HeonpeaeaEéHHOCTEN
[ eiizenOepra
Texnuueckue ycmpoticmeéa U mMexHOI02U4ecKue npoyeccovl: CIEKTPOMETP,
(oToaneMeHT, (HOTOHATUMK, TYHHENbHBI MHKPOCKOI, COJIHEYHas Oarapesd,
CBETOAMO/.
Jemoncmpayuu

1. ®ororddekT Ha yCTaHOBKE ¢ IUHKOBOM IJIACTHHOM.
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no

UccnenoBanne 3akoHOB BHENTHETO (oTodhDEKTa.
3. HccnemoBaHue 3aBUCUMOCTU COMPOTUBIICHHS IMOIYIPOBOJHUKOB OT
OCBEILIEHHOCTH.
4. Cseroauof.
5. Conneunas Garapes.
Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomut, RPAKMUKYM
1. HUccnenoanue dhoTope3ucTopa.

2. U3mepenue mocrossHHOM IlmaHka Ha OCHOBE  HCCIEIOBaHUS
dotorddexra.
3. HccrnenmoBanue 3aBUCUMOCTH CHJIBI TOKa 4Yepe3 CBETOMUOA OT

HaIIpsKCHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuka amoma (5 u)

Monens aroma Tomcona. OnbiTel Pezepdopaa no paccessHuIo o-4acTHil.
[Ltanerapnas monenb aroma. [locrynarsr bopa.
3nydenue u norsiouieHue (OTOHOB MPH MEPEX0/ie aTOMa C OJTHOTO YPOBHS
HHEpruu Ha Apyroi. Buael ciekTpoB. CoekTp ypoBHEN 3HEPIUM aToMa
BOJIOpOAA.
BosiHOBBIE cBOICTBA yacTull. BonHbl ne bpoitns. KopiyckynsipHO-BOIHOBOM
Tyansm.
CrioHTaHHOE U BBIHYK/IEHHOE HU3JIy4EeHUE
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue. CieKTpanbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu
1. Mogens onbiTa Pezepdopnaa.
2. OmnpeneneHue AIMHBI BOJIHBI Ja3epa.
3. HaOmroneHune nuHEYaThIX CIIEKTPOB U3ITYUCHHUS.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nadopamopnuie padbomut
1. HaOmroneHue IMHEHYaToro CIeKTpa.

(OIBITHI 10 UCCIIEIOBAHUIO CTPOEHNUs aTroma. [InanerapHas mozaens aroma
Pesepdopna.
[Toctynarsl bopa. U3nyuenue u nomiomeHue (OTOHOB MPH MEPEXOJIE aToMa
C OJTHOTO YPOBHS SHEPTHH HA JPYION.
Bubl criekTpoB. CIEKTp ypOBHEHN 3HEPTUU aTOMa BOIOPO/A.
CroHTaHHOE ¥ BBIHYXKJICHHOE U3JIy4eHHEe cBeTa. Jlazep
Texnuueckue ycmpoticmea U mexHolo2u4ecKue npoyeccovl. CIEKTPaIbHbIN
AHAIN3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jemoncmpayuu
1. Mognens onbiTa Pezepdopra.
2. HaGmroneHue TUHEHYATHIX CIIEKTPOB.
3. YcTpoHcTBO U IeHCTBHE CUETUMKA HOHU3UPYIOIINX YacTHUIL.
4. OmnpezneneHue AIUHBI BOJIHBI Ja3€PHOTO U3ITYUYCHHUS.
Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npakmuxKym
1. HaOGmrogeHue JIMHEHUATOTO CIIEKTpA.
2. UccnenoBaHue CHeKTpa pa3pekeHHOTO
Y U3MepeHue nocrostHHon Punbepra.

aTOMapHOro  BOJOPOQ

Tema 3. Duzuxka amomno2o A0pa u Inemenmapuvix yacmuy (5 4 )

Tema 3. Duzuxka amomno2o A0pa u Inemenmapusvix yacmuy (5 4 )

DKCIIEPUMEHTBHI, TOKA3bIBAIOIIUE CIOKHOCTh CTPOCHUS siipa. OTKphITHE
panroakTuBHOCTH. OnBITE Pe3epdopaa mo onpeneneHuto cocrapa
aJIM0AKTHBHOTO M3ny4yeHus. CBoiicTBa anbba-, 6eTa-, raMMa-u3J1yueHHsI.

HyknonHas monens siipa IeitzenOepra—IBanenko. 3apsin siapa. MaccoBoe
qucio sapa. M3otomsl.

PaoakTUBHOCTB. AJibha-pacriai. DIEeKTPOHHbIN U NO3UTPOHHBIN OeTa-pacna.
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BiiisiHME paguoaKTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HeliTtpona. Hyknonnast monens siipa [eiisenOepra—IBanenko. 3apsy aapa.
MaccoBoe unciio siapa. Mzoronsl. Anbda-pacnan. DIeKTPOHHBIN U
[O3UTPOHHBIN OeTa-pacnal. 'amma-nu3iydyeHne. 3akoH paMOaKTUBHOTO
pacmazia. DHEprus CBSA3U HYKJIOHOB B siipe. Saepubie cuibl. JledekT maccel
sapa. SlnepHsie peakuuu. JesieHue u CuHTe3 sAanep. A nepHblid peakTop.
TepmosiiepHbIii cuaTe3. [Ipo0aeMBbl U TEPCIIEKTUBHI SAIEPHON SHEPTCTHKH.
JKOJIOTUYECKUE ACTIEKTHI SEPHOIN 3HEPTETUKU. DJIEMEHTAPHbIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. MeTOAbI HAOMIONEHHS U PETUCTPALIMU AJIEMEHTAPHBIX
gactul. OyHIaMeHTaNbHbIe B3auMoeicTBus. EquHcTBO prsmueckoit
KapTUHBI MUpa
TexHuueckue ycmpoucmea U npaKmMuyeckoe npuUMeHeHue:
Kamepa BuuibcoHa, siepHbIil peakTop, arToMHast 0om0a.
Hemoncmpayuu
1. C4Y€TUMK MOHM3UPYIOIIHUX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. HccnenoBaHue TPEeKOB 4acTHIl (II0 TOTOBBIM (oTorpadusim).

TIO3UMETD,

["amMa-u3yueHne. 3aKoH pauoaKTUBHOIO paciaia. PaanoakTuBHEIE U30TOTMBI B
npupozae. CBONCTBa HOHU3UPYIOUIETO U3TyueHus. BimsiHue pagnoakTMBHOCTH
Ha JKUBbIE OpraHu3Mbl. EcTecTBeHHBIN (hoH n3nydenus. Jlozumerpusi.
(DHeprus CBS3M HYKIIOHOB B sifipe. SnepHbie cuibl. JlegexT Macch spa.
SAnepubie peakiuu. Jlenenne u cuate3 saep. SAnepueie peakTopsl. [Ipodaemsr
YIIPaBJISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUYECKHUE ACTIEKThI PA3BUTHS

1 1epHOM SHEpreTUKU. MeToAbl pErucTpaluy U UCCIEA0BAHMS JIEMEHTAPHBIX
yactull. OyH1aMeHTaJbHbIE B3aUMOJACHCTBUSA. bapruOHbI, ME30HBI U JICIITOHBI.
[IpencraBnenne o CtanaapTHON Moaenu. KBapk-Iit0OHHAas MOZIENb aJpOHOB.
du3zuka 3a npenenamu CrangaptHoit mogenu. TéMHas MaTepust U TEMHas
pHeprusi. EnuHCcTBO (hn3nueckoil KapTHHBI MUpA.

Texnuyeckue ycmpoicmea u mexHonio2uieckue npoyeccovl. T03UMETp, Kamepa|
Bunbcona, saepHBII peakTop, TEPMOSICPHBIN peakTop, aromHas OomoOa,
MarHUTHO-PE30HaHCHAst ToMorpadus.

Yuenuueckuii sxcnepumenm, nadopamopnsvie pabomul, npaKkmuxkym

1. HccnenoBanue TpeKoB yacTull (110 roTOBBIM doTorpadusim).
2. HccnenoBanue paaroakTUBHOTO ()OHA C UCTIOIB30BAHUEM JJO3UMETPA.
3. HM3yuenwue noriomnieHus 0eTa-4acTHIl ATIOMUHUEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUUN U ACTPODU3UKMU (7 1)

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMUU U ACTPODOU3IUKU (12 )

Tema 1. Inemenmur acmpoghuzuxu (7 4 )

Tema 1. Inemenmuvr acmpogpuzuxu (12 u )

(JTanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUECHNE
acTpoHoMuu. Bun 3Bé€31HOTO HEGa. Co3Be3 M, spKue 3BE3/bI, UTAHETHI,

nx BuguMoe asrkenne. Conneunas cucteMa. Comnie. CoHeunast
AKTUBHOCTB. lcTrounuk sHeprun ConHua U 3BE€37. 3BE3/bI, NX OCHOBHBIE
XapaKTepUCTUKH. [lnarpamma «CHeKTpabHbIN KJIacC — CBETUMOCTbY. 3BE3/IbI
[TIaBHOW ITOCJIEJOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY

151 3BE3/] NIABHOM TOCJIEI0BAaTEIbHOCTH. BHYTpEeHHEE cTpOoeHUE 3BE3 .
CoBpeMEHHbIE NPEACTABIEHUS O IPOUCXOKIAEHUH U dBoounu CosHIa u
3BE31. DTaIlbl )KU3HU 3BE3.

Mneunslii [Tyt — Hama ["anaktuka. [lonoxenne u neuxenue ConHua B
["amaktuke. Tumel ramaktuk. PaguoranakTuku u kBasapbl. YEpHbIE IBIPHI B
sipax ranakTuk. Beenennas. Pacummpenne Beenennoil. 3akon Xa66a.
Pazberanne ranaktuk. Teopus bomwioro B3psiBa. PenukroBoe nznydenue.
MacmtaOHas ctpykrypa Beenennoii. Meraranaktuka. Heperménusie

JTanbl pa3BUTUS ACTPOHOMHUHU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAYEHUE
acTpoHoMuu. [IpuMeHUMOCTh 3aKOHOB (PU3UKH 117151 00BSICHEHUS IPUPOIBI
KOCMHUYECKHX 00BEKTOB.

MeTop1 acTpOHOMHUUECKUX HcclieoBaHui. COBpPEeMEHHBIE ONTUYECKHE
TEJIECKOIBI, PaIMOTENIECKOIbI, BHEATMOC(HEpHAsI aCTPOHOMHUSL.

By 38é3nH0T0 HEOa. Co3Be3nusl, SpKUE 3BE3/1bI, TUIAHETHI, UX BUIMMOE
[TBIDKEHUE.

CoJiHEeUHas cUCTEMA.

Comnnne. Conneynast akTuBHOCTb. Mctounuk sHeprun CosiHIA U 3BE3.
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CIEKTpaIbHBIN KJIacc —
CBETUMOCTb). 3BE3/IbI INIABHOW MOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTBY JUTsI 3BE3]1 ITIABHOM TOCIIeIOBATEIbHOCTH. BHYTpeHHEE cTpoeHUE

3BE3. COBpCMCHHBIC MPEACTABJICHUA O IPOUCXOXKJICHUN N 53BOJIFOITUN COJ'IHI_Ia )4
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MpoOIeMbI ACTPOHOMHUH.
Yuenuueckue naoniooenun
1. HaGmiomenusi HEBOOPYXKEHHBIM TJIA30M C  HCIOJIB30BaHUEM|
KOMITBIOTEPHBIX ~ MPUIOKEHUW JJIST  ONPENEICHHUS  IMOJIOKEHHUS]
HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nostymapus v sipKkue 3BE3/bl.
2. HaOmronenus B teneckon JlyHsl, manet, Miteanoro [TyTu.

3BE3]. DTalbl )KU3HU 3BE3I.
Mneunsbiit [Tyt — Hama [Nanaktuka. [lonoxxenue u neuxxenue ConHila B
["anakTuke. Tunel ranaktuk. PagroranakTuku v kBazapbl. YEpHbIE ABIPHI B
sipax ranakTuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xab60ia.
Paz6eranue ramaktuk. Teopust bonbiioro B3peiBa. PenukroBoe n3nydeHue.
MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.
Hepeménnsie nmpobaemMbl aCTpOHOMHH
Yuenuueckue nabnooenus:

1. HaOmronenus 3BE3HOTO Heba HEBOOPYXEHHBIM 1a3oM
C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHJIOKEHUM ISl OMPEICIICHHUS]
MOJIOKCHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOro Moyiapust v sipkue 3BE3/IbI.
HaGmronenus B Tenmeckon JIyHBI, TJIaHET, TYMaHHOCTEH | 3BE3MHBIX]
CKOILJICHUM.

OU3UUYECKUN TPAKTUKYM (16 uacos)

Cnocobvl  uzmepenusi QUUYECKUX BEIUYUH  C UCNONL30BAHUEM  AHANO208bIX
U Yughposvix UMEPUMENbHBIX NPUOOPOE U KOMNBIOMEPHBIX OAMYUKOBHIX CUCTEM.
Abcontomuvie u omHocumenbhvle No2PeutHocmu U3MepeHUtl OUUYECKUX BeTUUUH.
Oyenka epanuy nocpewHocmeii.

IIposedenue KoceenHbIX UsMEPEHULL, UCCTe008AHUL 3A8UCUMOCTEL
Qusuueckux seIUdUH, NPOBEPKA NPEOTIONCEHHBIX 2unomes3 (8blOop uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX paz0enax « Yuenuueckuil S9Kcnepumenm,
J1a00pamopHwvle pabomvl, NPAKMUKYM»).

OBOBIIAIOIIEE ITOBTOPEHUE (4 u)

OBOBIIAIOUIEE ITOBTOPEHUE (15 u)

Ponb pu3MKHM 1 aCTPOHOMUU B 3KOHOMHUYECKOH, TEXHOJIOTMUECKOH,
COLIMAJIBHON U 3TUYECKON cepax AesITeIbHOCTH YeJIOBEKa; POJIb U MECTO
(GU3MKK ¥ aCTPOHOMHUH B COBPEMEHHOM HAay4YHOW KapTUHE MUPA; POJIb
¢buznyeckoil Teopuu B GOpMUPOBAHUU MPEACTABICHHUHN O GU3NUYECKON
KapTUHE MUpPa, MECTO (PU3NUECKON KapTHHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHHM 0 MpUpoze

O060011IeHNEe U cCCTeMaTH3alus COAepKaHMs pa3aesioB Kypca «MexaHukay,
«MonekynsipHas pu3rKa 1 TEPMOAUHAMUKA», « DJIEKTPOAUHAMUKAY,
«Konebanus u BoaHB, « OCHOBHI ClIENIUaIbHOM TEOPUU OTHOCUTEILHOCTIY,
«KBanToBas pusnka», «ANEeMEHTH aCTPOHOMHUHU U aCTPOPHUIUKIY.
Ponms  Qu3uku ¥ acTPOHOMHHM B DKOHOMHUYECKOW,  TEXHOJIOTHYECKOM,
COLIMAJILHOW U ATHUYECKOM cdepax IesTeNbHOCTH YElIOBEKa; POJb M MECTO
(U3MKN ¥ aCTPOHOMHHU B COBPEMEHHOW Hay4yHOW KapTHHE MHUpa; 3HAYCHUE

OTHCATEIbHON, CHCTEMAaTHU3HPYIONEH, OOBICHUTEILHON W MPOTHOCTUYECKON
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dbyHKIMA GU3HYECKOW TEOpPHH; poJib (PU3HUECKOW TEOpUU B (GOPMHUPOBAHUHU
MpEJCTaBICHUN O (PU3MUECKON KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI
MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHHIMA
0 NIpUpoJie

Peseps (3 u) Peseps (10 u)

TemaTuyeckoe NJaHUPOBaAHHE Kypca

11 kaacc
bazoewtit yposens (2 uaca) ‘Y&flyﬁﬂeﬂﬂblﬁ yposens (5 uacos)
Koi-Bo DJIeKTPOIMHAMHUKA(nponokenne) 11/27
HacoB MaruuTHoe noJie 6/14
1 BzauMoneiicTBrE NOCTOSIHHBIX MATHUTOB M IMTPOBOJIHUKOB C TOKOM. MarHuTHOE
nosne. Bextop MaruuTHON nHAYKIMK. [IpyUHIINI CyTIepHO3UIIMKY MAaTHUTHBIX MOJIEH.
UInHMY MarHUTHOW UHAYKIWH.
1 MarauTHoe 1oJjie MPOBOJAHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneiT Dpcrena. KapTuHa JIMHWI MAarHUTHON MHAYKITUHU TIOJIS
[MOCTOSIHHBIX MarHUTOB.
1 Onpeodenenue ycio8uii RPUMEHUMOCIU MOOENU OOHOPOOHO20
lMacHumno2o noius.
1 Onpedenenue Hanpasnenus UHOYKYUU MASHUIMHO20 O
POBOOHUKA C MOKOM
1 IMacnumnoe none 6 sewecmee. Peppomaznemuxu, napa- u -
ouamazHemuxu
1 Cuna AmMniepa, e€ HanpaBJIEHUE U MOMYJIb.
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Cuna Jlopenua, €€ HanpaBJICHUE U MOAYJIb.
JIBr>keHUE 3apsKEHHOM 4acTULBI B OTHOPOAHOM
MarHuTHOM moJje. Pabora cunbl Jlopenna.

IIposedenue KOceeHHbIX U3MEPEeHUll Culbl Amnepa, npogedenue
uccnedosanus  3aeucumocmell  Mexcoy — uzuneckumu
BEIUYUHAMU U ONBIMOE N0 NPOBEPKEe  NPEONONCEHHOU
2Unomesvl Npu U3yveHuu Oelcmeus NOCMOSHHOZ0 MA2HUmMa
Ha PAMKY C MOKOM

ObvsicHeHue 0CHOBHbIX NPUHYUNOSE OEUCMEUs MEXHUYECKUX
YCmpoucme

Ipumepuol pewenus 3adau no meme « Cuna Amnepay

TexHUYeCKHre yCTpOMCTBA U TEXHOJIIOIMYECKUE ITPOLIECCHI: IPUMEHEHHE
[IOCTOSHHBIX MArHUTOB, NIEKTPOMArHUTOB,T€CTEP-MYJIBTUMETP, dJIEKTPOIBUTaTEIIb
SIK00M, YCKOPHUTEIH HIIEMEHTAPHBIX YACTHII.

JIaboparopnas pabota Nel «Habnrogenue neiicTBisi MAarHUTHOTO TOJISI HA TOK»

IIpumepyl pewenus 3a0au no meme «Cuna Jlopenya»

Pewienue pacuémmvlix 3a0ay ¢ A6HO 3a0aAHHOU U HESABHO
300aHHOT uU3UUECKOU MOOENbIO C UCNONIb308AHUEM OCHOBHBIX
3aKkoH06 u popmyn no meme «Maznummoe noney.

PeuieHue KauecmseHHbIX 3a0a4, mpeodyiowux npumeHeHus
3ranui no meme «Maenumnoe noney.

DJIeKTPOMATHUTHAasi HHAYKIus 5/13

SIBreHME SITEKTPOMArHUTHON MHIYKIMH. [I0TOK BEKTOpa MAarHUTHOW UHIYKIIHH.
OJ1C unayKIMH.

3aKOH AJIEKTPOMarHuTHOM MHAyKIuu Papanes.
Buxpesoe anexkrpuueckoe noie. Toku Dyxo.

D/{C unoykyuu 6 nNpoBOOHUKE, OBUNCYULEMCS HOCMYNAMENTbHO
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6 OOHOPOOHOM MACHUMHOM NOJLe.

[ [pumepnbl pewienus 3a0a4 no meme «3aKoH
bieKkmpomMacHumMHOU UHOYKYULY

Peuienue pacuémmuvix 3a0a4 ¢ A6HO 3A0AHHOU U HESA8HO
3a0annoU (huzuueckol Mooenvio ¢ UCNONb308AHUEM OCHOBHBIX
3aKoH06 U hopmyn no meme « ANEKMPOMASHUMHAS UHOVKYUAY.

IIpaBuno Jlenna. MuayxtuBHOCTS. Karymika
WHIYKTHUBHOCTH B LIEIH ITIOCTOSHHOIO TOKA.

Asnenue camonHaykiuu. I1C caMOMHIYKITUH.

Peuienue KauecmseHHbiX 3a0a4, mpeoyiowux npumeHeHus
3HaHull no meme « DNeKMmpOMASHUMHASL UHOYKYUSLY.

Aneopumm ucnonvzoeanus npasuia Jlenya ons onpeoenenus
Hanpaesnenus moka ¢ Konmype npu ananuze 2papuieckux u
bKcnepumenmanvbHbix 3a0ay

Coopka mooenu 31eKmpoMacHUMHO20 2eHepamopa

SHGPFI/IH MAarauMTHOTI'O ITOJIA KaTyYIIKHU C TOKOM.
9HeKTpOMaFHI/ITHOe moJje

Jlaboparopnas pabota Ne2
«3yueHne sBIeHUs AIIEKTPOMArHUTHON HHTYKITI)

ObvsicHerue 0CHOBHbBIX npuHyunoes oelcmeus mexHu4ecKux
ycmpoﬁcme U mexHojl0cuvYecKux npoyeccos, makux KakK.:
I/lHayKL}MOHHCl}Z neyo, COﬂeHOua, sawyiuma om aneKkmpusayuu
meiji npu O0BUICEHUU 8 MACHUMHOM noje 3emiu.

Obobwaroue-nogmopumenvHoe 3ausamue no meme
«DNeKmpOMaASHUMHASL UHOYKYUSLY

3auem no meme « neKmpomMacHUMHASL UHOVKYUSL
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KoJsieoanust 1 BosHbI (60 1)
Mexanndeckne koyiedoanus 5-/10

KonebarenbHaas cucrema. CBOOOIHBIE KOJIEOAHMS.

I'apmonnueckue konedbanus. Kunemarndeckoe u
JUHAMUYECKOE OIUCAHUE. DHEPreTUYECKOe
oInucaHue (3aKOH COXPaHEHUS] MEXaHUYECKOU
SHEPIrUH).

Bv1600 ounamuueckozco onucanus 2apmMoHu4eckux Koieoanui u3
UX DHEeP2emu4ecko20 U KUHeMamuiecko20 ONUCAHUS.

Buinyoicoennvie konebanus. Pesonarnc. Pezonanchas Kpusas.
Brusinue samyxanust Ha 610 pe30HAHCHOU KPUBOU.
Asemoxonebarnus.

Pewenue pacuémmuvix 3a0au c 2610 3a0aHHOU U HEABHO
3a0aHHOU PUUUECKOU MOOENbIO C UCNONbIOBAHUEM OCHOGHBIX
3aKkono8 u popmyn no meme «Mexanuueckue Kkonebanus ».

Ammuutyna 1 (asa kone6anuid. CBA3b aMIUTUTY/Ibl KOJIeOaHUH NCXOTHON
BEJIMYMHBI C aMIUTUTyaMH Kosie0aHUil €€ CKOPOCTH U YCKOPEHHUSL.

Iepron n yactora konebanuii. [lepron MabIx CBOOOIHBIX KoIeOaHUI
MaremMaTH4yecKkoro MasitTHuka. [leprnosa cBoOOONHBIX KoeOaHUH MPY>KUHHOTO MasTHHKA.

Pewenue kauecmeennvix 3a0au, mpedyrowux npumeHenus
3HaHUl no meme «Mexanuueckue Konebarusy.
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ObvscHeHue 0CHOBHBIX NPUHYUNOSB OeUCMBUS MEXHUYECKUX
YCMPOUCME, MaKux Kaxk: MempoHOM, Yacbl, Kadenu,
MY3bIKATIbHbIE UHCINPYMEHMbL, ceticMogpag.

Jlabopamopnas paboma Ne3 «Onpedenenue yckopeHus
€c80000H020 NAOEHUS NPU NOMOWU MASIMHUKA

DJIeKTPOMATHUTHBIE KoJe0aHus 7/15

Konebarenbubiit KOHTYp. CBOOOIHBIE 371€KTPOMArHUTHBIE KOJICOaHUS B HI€aIbHOM
K0JIeOaTEeJIbHOM KOHTYPE.

®opmyna TomcoHa.

Cea3b amnaumyovl 3aps0a KOHOEHCamopa ¢ amMniumyoou
CUIbL MOKA 8 KOLeOAMeNIbHOM KOHMYpe

Pewenue pacuémnulx 3a0au ¢ 1610 3a0aAHHOU U HESIBHO
3a0AHHOU PUUYECKOT MOOETbIO € UCHONIb30BAHUEM OCHOBHBIX
3aKOHO8 U POPMYN NO meme « DNeKMPOMAeHUMHbLE
KOleOaHUsLy

Pewenue xauecmeernnbvix 361()61‘!, mpe6y}0u;ux NPUMEHEHUA
3HAHUL N0 meme ((9ﬂ€KmpOMGZHMI’I’ZHbl€ Koneoanusy

3aKkoH COXpaHCHUA DHEPTUU B UACATIBHOM KoJIeOaTeIbHOM KOHTYDpCE.

3aryxarouie 3J1eKTpOMarHuTHbIEe KojeOaHus. BboIHy X 1eHHbIE 37IeKTpOMarHuTHbIE
koseOanus. [lepeMeHHbIH TOK.

CpaeHeHue MeXAHUYECKUX U DTIEKMPOMACHUNHbIX Konebanutl

ObvscneHue 0CHOBHLIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMpOoUcm8, MmaKux Kax.: 21eKmpudecKutll 360H0K, 2eHepamop
nepemMenHo20 MoKa, TUHUY d1eKmponepeoay

Onpeodenenue ycnoguii NPUMEHUMOCIU MOOENU UOealIbHO20
Ko1e6amenbH020 KOHmypa
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MOoLLHOCTb NepemMeHHOro Toka. AMNAINTYAHOE 1 AeCTBYIOLLEee 3HaYeHMEe CUIbI
TOKa M HanNpAXeHWA Npu pasM4yHoM popme 3aBUCUMOCTM NEPEMEHHOTO TOKa OT
BpemeHn. CHHYCOUIAJIbHBIN IEPEMEHHBIN TOK.

WneansHblit Tpancdopmatop. [IponsBoacTso, nepeaada u noTpediacHue
WIEKTpUUECKOU dHeprun. KynpTypa UCIOIb30BaHUs dJIEKTPOIHEPTUU B
IIOBCEIHEBHOM JKM3HU. TeXHUUECKHE yCTPOMUCTBA U TEXHOJIIOTHYECKUE IIPOLIECCHI:
WIEKTPUUECKUI 3BOHOK, TEHEPATOP MIEPEMEHHOTO TOKA, JUHUU MIEKTpoIepe1ad

Pesucmop, konoencamop u kamywxka uHOYKMugHOCMuU 8 yenu
CUHYCOUOANILHO20 NepemMeHH020 moKa. Pezonanc mokos.
Pezonanc nanpscenuil.

Jlemoncmpayus akmueHno2o, eMKOCMHO20 U UHOYKMUBHO20
CONpOMuBIeHuUll

Pewenue xauecmeernnbix 361()61‘!, mpe6y}0u;ux NPUMEHEHUA
3HAHUL N0 meme ((9/Z€KmpOMGZHMI’I’ZHbl€ KOneOanusy.

MexaHnn4eckne ¥ 2JICKTPOMAarHUTHbIE BOJTHBI 5/10

MexaHn4yecKue BOJIHBI, YCIOBUS MX pacnpocTtpaHenus. [lonepednsie

U TIPOJI0JIbHBIE BOJHBL. [lepro, CKOpOoCTh paclipoCTpaHEHUs U UIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHX BOJH: OTpaKEHHE, IPEIOMIICHHE, MHTEPPEePEHIIHS
U 1udpaxus.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.
[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIECH CPEIbl.

H3yuenue pacnpocmpanenus 36yKogbix 601H 8 3AMKHYNOM
npocmpancmee.
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Pewenue 3a0au

Obvschenue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUCM8 U MEXHON02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKATIbHbIE UHCIPYMEHMbL, paoap, paoUONpUEMHUK,
menesusop, aumenna, menegpon, CBU-neuw, ynompazeyxosas
OUACHOCMUKA 8 MeXHUKe U MeOUyuHe.

DJEeKTpOMarHUTHBIE BOJIHBL. YCIIOBUS U31yUYEHUSI SIIEKTPOMArHUTHBIX BOJIH.
CBoJicTBa 2JI€KTPOMArHUTHBIX BOJIH: OTPAKEHUE, IIPEIOMIICHUE, TOJSIPU3ALIAS,
uHTephepeHys 1 Audpaxiys. B3auMHasi OpUEHTAINs BEKTOPOB

B IEKTPOMAarHUTHOMN BOJIHE.

IIIxana 2MeKTPOMarHUTHBIX BOJIH. [I[puMeHEHNE 37IEKTPOMArHUTHBIX BOJIH
B TEXHHKE U ObITY. TeXHHYECKHE YyCTPONUCTBA U IPAKTUUYECKOE IPUMEHEHHUE:
MY3bIKAJIBHBIE HHCTPYMEHTHI, pajap, paguonpruEéMHNK, TEIEBU30D, AaHTCHHA,
tenedon, CBU-neus, yasTpa3ByKoBasi IMarHOCTHKA B TEXHUKE U METULIMHE
[IpuHnUIB pagrocBs3u U TeneBuaeHus. Pagunonokanus.

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

Pewenue xauecmeernnbvix 361()61‘!, mpe6y}0mux NPUMEHEHUA
3uanuil no meme «Mexanuueckue u oNeKmpomacHunttvle
BOJIHbL)

Yempoiicmeo u npunyun pabomuer npocmetiuie2o
PaouonpuemMHuxa

Ontuka 10/25

[IpssMonuHEITHOE pacpOCTpaHEHNE CBETa B OMHOPOAHOM cpeae. JIyu cera.
ToueyHbI UCTOUHHK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne n300paxeHuit
B IUIOCKOM 3€pKaJie.
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Habnwooenue onmuueckux sgnenuil, nposederue KOC8eHHbIX
usMepenutl, Uccie008aHus 3a8UCUMOCmell PU3UYECKUX
BENUYUH U ONBIMOSE NO NPOBEPKE NPEOTONCEHHOU CUNOME3bl
npu u3yyeHuU A81eHUll NPeloMIeHUs c8ema Ha cpanuye
paszoena 08yx cpeod, NpelloMileHUs: céema 6 coouparouyell

u pacceusarowjell 1UH3AX, BOJIHOBIX COUCME C8emA.

Ilocmpoenue u pacuém uzobpadicenuti, co30a8aemvix
NJIOCKUM 3ePKATOM

Cghepuueckue 3eprana

[Ipenomnenue cBera. 3aKOHBI IIPEIOMIIEHUS CBETa. AOCOIIOTHBIH MOKa3areb
MIPEIOMIICHUSI.

Hucnepcus ceera. CiioxkHbIN cocTaB Oenoro ceera. L[Ber.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHplil yroi mojgHoro BHyTPEHHETO
OTpaXCHUS.

Jlabopamopnas paboma Ne4 «Hzmepenue nokazamens
npeloMaeHUs CINEeKAa)

OmmnocumenvHulil nokazamens npeiromaenus. Ilocmosncmeo
yacmomul ceema u COOmHoulenue OJIUH 80JIH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema 4epes panuyy pazoend 08yx
ONMuUYecKux cpeo.

Xoo nyueti 6 npusme.

CO6I/IpaIOH_II/IC " paCcCCUBArOIINC JINH3BI. Tonkas nuH3a. CDOKYCHOG pacCToOAHUC
M ONITHYECKAS CHJIa TOHKOM JIMH3EI.

dopmyna TOHKOM JIMH3BI. YBEIUYEHUE, JaBAEMOE JIMH301

Jlabopamopnas paboma Ne5 «Onpedenenue onmuueckotl
Cunbl U hOKYCHO20 paccmosanus coouparoujell JUH3bl»

3asucumocms OKycHO20 paccmosHus MOHKOU cghepuyeckoll
JIUH3bL OM €€ 2eoMempuu U OMHOCUMENbHO20 NOKA3AM s
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npeilomilerusl.

Xo0 nyua, npowedute2o 1UH3y NOO NPOUZBOTLHBIM Y2IOM K €€
anaenou onmuueckot ocu. Ilocmpoenue uzoopasiceHuti mouxu
U ompe3Ka NPAMOU 8 cOOUParoWux U pacceusarujux TuH3ax

U UX cucmemax.

OnTuueckue mpuOopsl. Pazpemiaromas cnocooHocTh. [1a3 kak onTu4eckas
cucrema.
[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

TexHuyeckue ycTpoucTBa U TEXHOJIOTMYECKUX IIPOLECCHI: OUKH, JIyTla, [IEPUCKOIL,
(doTtoanmapar, MUKPOCKOII, IPOSKIIMOHHBIN ammapar, MpoCBETICHUE ONTHKH,
BOJIOKOHHASI OTITUKA, TU(PPAKIINOHHAS PEIIETKA .

HpOC@@WUZ €HUue onmuku

Ilocmpoenue u pacuém uzodpasicenuii, co30a8aemulx
NJIOCKUM 3€PKANOM, MOHKOU TUH3O.

Pewenue kxauecmsennvix 3a0au, mpeoyrowux npumeHeHus
3Hanul no meme « Onmuxay

Bonnosas ontuka. UnTepdepenmus ceera. KorepeHTHblE HCTOUHUKHU. YCIOBUS
HaOII0ICHN MAaKCUMYMOB 1 MUHUMYMOB B UHTEp(QEPEHIIMOHHON KapTHHE OT JIBYyX
KOTE€PEHTHBIX UCTOYHUKOB. [Ipumepbl Knaccuueckux MHTep(EpPEHIIMOHHBIX CXEM.

Hudpakius ceera. udpakironHas pemérka. YcioBrue HaOIroIeHUs TIIaBHBIX
MaKCHUMYMOB TP TaJCHUU MOHOXPOMAaTUUECKOTO CBETa Ha JU(PAKIIMOHHYIO
pewérky. [lonspusanus ceera

Jlabopamopnas paboma Ne6 «H3mepenue onunvt c6emogoii
BOIHBLY

Obvsacuenue ocobenHocmeli NPOMeKaHus ONMU4ecKUx
AeneHull: uHmepgepenyuu, oupparyuu, oucnepcuu, NOIHO20
BHYMPEHHE20 OMPAANCEHUS.

Pewenue pacuémmuvix 3a0ay c 2610 3a0aHHOU U HEABHO
3a0aHHOU PU3ULECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBLX
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3aK0H08 U popmyn no meme « Onmuxay

OcCHOBBI CIeMAJIbHOM TEOPHH OTHOCUTEIbHOCTH 4/5

FpaHI/IHBI IMPUMCHUMOCTH KJIACCUYECKOM MEXaHMKH. HOCTYJ'IaTBI cHenraibHOM
TCOPHUU OTHOCUTCIIbHOCTH.

OTHOCUTETBLHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKpAIICHUE
JUINHEL.

IIpocmpancmeenno-epemennotl unmepsai. Ilpeobpaszosanus
Jlopenya. Ycnoeue npuuunnocmu.

Ipaxmuxym
Ipaxmuxym
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKON yacTulibl. CBA3b MAcChl C SHEPIUEi
Y UMIYJIbCOM PEJISITUBUCTCKOM YacCTHUIIbl. DHEPrusl MOKOsI
TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKUE IIPOLIECCHI: CITyTHUKOBBIE
MIPUEMHUKH, YCKOPHUTEIHN 3aPSKEHHBIX YaCTHUIL
[IpaxTukym
[[pakTUKyM

UTaGopatopHas pabota

KBanToBas puszuka 15/25
KopnyckyasspHo- Bo1HOBOM Ayaausm 6/15

PaBHOBecHOE TemoBoe U3nyueHue (M3TydeHrue abCoMOTHO YEPHOTO TENa).
T'unore3a M. Ilinasgka o kBaHTAax.
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®DOTOHBI. DHEPTHUS U UMITYJIBC (DOTOHA.

3axon cmewenus Buna.

ObvsicHene 0CHOBHBIX NPUHYUNOE OeliCEUsT MEXHUYECKUX
VCMPOUCm8, MaKux Kak: Cnekmpomemp, (pomosnemenm,
Gdomooamuux, myHHeIbHbIUL MUKPOCKON, COTHEYHAas bamapes,
€6emoouoo.

Pewenue pacuémmuvix 3a0ay c 1610 3a0aHHOU U HEABHO
3A0AHHOU PU3UYECKOU MOOETbIO C UCNONIL30BAHUEM OCHOBHBIX
3aKoH08 u gpopmyn no meme «Keanmosvie sagnenusny.

dotoaddext. OnbiTer A. I. Cromerosa. 3akoHbl HoTOdIPPEKTA.

VYpasnaenue DitnmteitHa 11 porodaddexra. «Kpacnas rpanuna» gorosddexra.

Onpeoenenue ycio8uti NPUMEHUMOCIU K8AHMOBOU MOOeNU
ceema.

AHanusz K6aHMOBHIX NPOYECCO8 € UCHONLIOBAHUEM YDABHEHUS.
Dunwmeuna ona homosghghexma, npunyuna coomuouienui
Heonpeoenénnocmu I etizenbepeaa.

Pewenue xauecmeernnbix 361()61‘!, mpe6y}0u;ux NPUMEHEHUA
3uanuil no meme «Keanmosovle s61eHuUsY.

JlaBrieHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETA Ha a0COJIFOTHO MOIVIOUIAIOIIY IO
1 a0COJIIOTHO OTpaxkarolyto nosepxHoctsb). OnpiTel [1. H. JleGenena.

TexHuyeckne ycTpocTBa M TEXHOJIIOTMYECKHE IIPOLIECCHI: CIIEKTPOMETD,
¢doTro3neMeHT, (HOTONATUNK, TYHHEIbHBIM MUKPOCKOII, COJIHEUHas Oarapes,
CBETOHON
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Bonnosvie ceéoticmea uacmuy. Bonnwl de bpoiina. [{nuna
8o1HblL Oe Bpoilnsa u pazmepsl obracmu 10Kaiu3ayuu
osudicywetics wacmuyvl. Kopnyckynsapno-601Ho801 Oyaiusm.

Huppaxyus snekmponos Ha KpUCmainiax.
Cneyughuxa uzmepernuii 8 muxpomupe. CoomuouieHus
Heonpedenénnocmel I elizenbepea

Pewenue kxauecmesennwix 361061’{, mpe6yi0u4ux NpUMEHEeHU
3uanul no meme «Keanmoesole si6ienusny.

dusuka aroma 4/5

OMBITHI 110 UCCIIEAOBAHUIO CTPOCHHS aroma. [LmaHeTapHast MOJIE b aToMa
Pesepdopna.

[Toctynarsl bopa. M3nyuenue u nomorieHrue (OTOHOB MPH MEPEXOE aToMa
C O/IHOTO YPOBHSI SHEPTUU Ha JIPYToil.

Ananus K6aHmMoBvIX NPOYECco8 Ha OCHOBE NEPBO2O U BMOPO20
nocmynamos bopa

IIpakmuxym
Ilpakmuxym
Buasl ciektpoB. CriekTp ypOBHEHN 3HEPTrUU aToMa BOJOPOAA.
CHOHTAHHOE Y BBIHYKJICHHOE U3JIYYCHHE CBETA.
TexHH4eCcKHre yCTpOUCTBA U TEXHOJIOTMYECKHUE MTPOLECCHI: CIEKTPAIbHBIN aHATU3
(cIeKTpOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED
[IpakTukym
[IpakTukym

Jlaboparopnas paboTa
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du3KMKA aTOMHOT0 SIAPA U dJIeMEeHTAPHBIX YacTui 5/5

Hyxnonnas monens siapa [eitzen6epra—Banenko. 3apsia sapa. MaccoBoe 4rciio
sanpa. M3oronsl.

PannoaktuBHOCTH. Anbha-pacmaj. IIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacma.
l'amma-usnyuenue.

Tlpaxmukym

Ipaxmuxym

Pewenue 3a0au

DHeprus CBs3HM HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccol sapa. SnepHbie
peakuuu. JleneHue u CUHTE3 AP

SAnepHsbie peakTopsl. [Ipodiaemsl yrpaBisieMOro TepMOsSIEPHOIO CUHTE3A.
DKOJIOTUYECKUE aCIEKThl Pa3BUTHUS SAEPHOU SHEPIreTUKH.

Ipaxmukym

Ilpaxkmuxym

Pewenue 3a0au

Mertoabl perucTpauny U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTHII.
OyHIaMeHTaIbHbIE B3aUMOACHCTBUS. baprOHbBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CranmaptHoil Mmogenu. KBapk-Imit0OHHAs: MOZIEb apOHOB.
®usuka 3a npegenamu CrangapTHol Moaend. TéMHas Marepus U TEMHas SHEPTHUsl.
EaunCcTBO hm3znueckoii KapTHHBI MUDA.
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TexHH4eCcKHe yCTpOKUCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JO3ZUMETP, KaMepa
Busnbcona, sinepHblil peakTop, TEpMOSAEPHBII peakTop, aroMHas boM0a,
MarHUTHO-PE30HAHCHAas TOMOTpadust

Ipaxkmuxym

Tpaxkmuxym

Pewenue 3a0au

DJIeMeHTbI ACTPOHOMMH U acTpopusuku 7/12

Mertonpl acTpoHOMUYECKUX UccienoBaHuil. COBpeMEeHHbIE ONTUYECKHE TEIECKOIIBI,
paaroTeNeCcKOIbl, BHeaTMOC(hepHas aCTpPOHOMUSL.

Bun 38é3mH0T0 HeOa. Co3Be3 s, IpKUe 3BE3MBI, INIAHETHI, UX BUIUMOE JBUKCHHUE.

Omanvl pazeumus acmponomuu. Ilpuxnaonoe u
MUpogo33penyeckoe snavenue acmpornomuu. Ilpumenumocms
3aKOH08 u3uKu 0151 00bACHEHUS NPUPOObL KOCMULECKUX
00beKmos.

Ocnosnule cozee3ousn Ceseprozo nomyuapus u apKue 36e30bl

Ponv acmponomuu 6 cospemennoii kapmune mupa, 6
NpaKmu4ecKoll 0esmenbHOCMU 4el08eKa u OanibHeuem
HAYYHO-MEXHUYECKOM PA3EUMUU.

ColnHeuHas cucTeMa.

Comare. Comaednas akTuBHOCTh. VicTounnk sHeprun CoHIla 1 3BE3 .
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3BE3/1b1, UIX OCHOBHBIC XapaKTEPUCTUKH. J[MarpaMMa «CIeKTpaIbHBIN KJ1acc —
CBETUMOCTEY. 3BE3/bI INIABHOM MMOCIIEI0BATEIHLHOCTH. 3aBUCHUMOCTE «Macca —
CBETHMOCTBY IS 3BE3/T TTIABHOH TOCIIEIOBATENHHOCTH. BHyTpeHHEee cTpoeHune 3BE3 .

Tlpaxmukym

Ilpakmuxym

Obobwenue u cucmemamuzayus COOEPHCaAHUsL pa30eos
Kypca «Mexanuxay,

CoBpeMeHHbIE NPEACTABICHUS O IPOUCXOXKIACHUH U 3Botouu CollHLa U 3BE31. DTanbl
JKU3HH 3BE3I.

Muneunsrtii [1yTe — Hama ['anaktuka. [lomoxxenune u npmwkenue Connia B [anakruke. TUIb
rajakTuk. PaguoranakTuky u kBasapsl. UEpHBIE ABIPHI B AIpaxX FAIAKTHK.

Obobwenue u cucmemamu3ayusi COOePIHCAHUsL pazoenos
Kypca «Mexanuxay,

Obobwenue u cucmemamu3ayusi COOEPHCAnUs paz0enos
Kypca «Mexanuxay,

Obobwenue u cucmemamu3ayusi COOEPHCAnUs paz0enos
Kypca «Monexynapnas uzuxa u mepmooOuHamMuxa,

Bcenennas. Paciimpenne Beenennoii. 3akon Xa66:ma. Pasoeranue ranakruk. Teopus
Bonbmoro B3peiBa. PenmukToBoe u3inydeHue.

MacirabHast cTpykrypa Beenennoii. Merarajiakruka.
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Hepeménnsie mpodiaeMbl aCTPOHOMHUH

Obobwenue u cucmemamuzayus COOEPHCaAHUsL pa30eios
Kypca «Monexynapuas ¢husuka u mepmoOuUHaAMUKay,

ObobWenue u cucmemamu3ayusi COOePIHCAHUs PA30en08
Kypca «Monexyniapuas uzuxa u mepmoOUHaMuKa,

Ipumenenue ocHo8ONONAAIOUUX ACMPOHOMUYLECKUX
NOHAMUU, 3aKOHO8 U Meopull 0 AHANU3A U 0ObACHEHUS
Pusuneckux npoyeccos, NPOUCX0OAWUX 8 36€30AX, 8 36E30HbIX
CUCTEMAX, 8 MeNCCALAKMUUECKOU cpede, 0BUNCEHUsL
HebecHbIX mej, I6010YUU 36€30 U Beenennoil

OO6o6meHne u cucTeMaTH3alys coaep kaHus pasziena Kypea «MexaHuKay

O06o01eHne U crcTeMaTH3aIUs COlep KaHus pasziena Kypea « MonekynsipHas Gpuzuka
U TCPMOJNHAMUKAY

Obobwenue u cucmemamu3ayusi COOEPHCAnUs paz0enos
Kypca « nekmpoouHamuray

ObobWenue u cucmemamu3ayusi COOePIHCAHUs pazoenos
Kypca « NekmpooOuHamuxay

ObobWenue u cucmemamu3ayusi COOePIHCAHUs pazoenos
Kypca « DNeKkmpoouHamuxay

Peszeps

Pe3eps
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