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IHHOACHUTEJIBHASA 3AIIMCKA

MonenbHass CHHXPOHU3UpPOBaHHAs paboyas mporpaMMa 0a30BOTO W YIIIYOJIEHHOTO HM3YYeHHsS TpeaMera
«Dusuka» B 10-11 kmacce pazpaborana Ha ocHOBe Pabouux mporpamm cpeaHero o0mero oopazoBaHUs IO
¢usuke (0a30BBId ypOBEHb, YIIYOJIEHHBIM  ypOBEHB), OMAOOPEHHBIX peleHHeM (eaepaIbHOrO0 y4eOHO-
METOAMYECKOT0 00BEAMHEHUS 10 001eMy oopa3zoBanuto ot 29.02.2022r., mporokon 7/22.

JlaHHas mporpamMma CITy)KUT OCHOBAaHHMEM JUIS YYHUTENS 10 pa3padoTKe pabodel mporpammbl 1o (U3MKe B
KJIaccax, Il pean3yroTcs MYIBTHIPOGUIbHBINA yaeOHbIi TuiaH. B pasnmene «Temarndeckoe IiiaHUPOBAHUE)
y4eOHOTO Kypca conepkaHue 00y4eHUs: CHHXPOHH3UPOBAHO JUIsSi OCBOCHHS 00yJarOIIMMHUCS MpeaMeTa Kak Ha
0a30BOM, TaK U yIITyOJICHHOM ypPOBHE.

JanHasi mporpamMma oOmpeAeiseT o00s3aTelbHOE TPEIMETHOE CONIEpKAHWE, YCTAHABIMBACT IPHUMEPHOE
pacnpezenenue y4eOHbIX 4YacoB IO TEeMaTHMYECKHM paslieliaM Kypca M PEeKOMEHIYEMYIO IOCIIe0BaTEIbHOCTh
M3y4YCHUS TEM U Pa3/IeioB YYEOHOTO MpeIMeTa ¢ yUETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU
yueOHOTro Tpolecca, BO3pPAaCTHBIX OCOOeHHOCTel oOydarommxcs. [Iporpamma naér mpeacTaBieHHE O LEISX,
cooepoicanuu, obujerl CTpaTeruu OOyYeHUs, BOCHUTAHUS M Pa3BUTHS OOy4arolIMXcs CpeACTBaMH Y4eOHOTO
npeamMera «Pu3MKa» Ha yITyOIEHHOM YpOBHE M 0a30BOM YPOBHE.

Hsyuenue xypca ¢uzuxu yenyOnénnoeo YpoeHsi MNO360Msem  Peanusosamv  3a0ayu  NPOohecCUOHATbHOU
opueHmayuy, HANPAaeieHo HA CO30aHue YCI08Ull Ol NPOSGLEHUs CEOUX UHMEIEKMYATbHbIX U MBOPYECKUX
CNOCOOHOCMEl KANCObIM VHAUUMCS, KOMOpble HeoOX00uMbl 05l NPOOOINCEHUS 00PA306AHUSL 8 BbICUIUX VHEeOHbIX
3a8€0eHUsAX N0 PAZTUYHBIM PUUKO-MEXHULECKUM U UHHCEHEPHBIM CReYUATbHOCHIAM.

B mporpamMe omnpenenstoTcs IJIAHUPYEMbIE Pe3ylbTaThl OCBOSHHS Kypca (H3MKH Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMA: JUYHOCTHBIC, METANpEMETHBIE, MPeIMETHbIE (Ha yrTyOn€HHOM M 0a30BOM YpOBHE).
HayuHo-MeTOmoOrnueckold OCHOBOM JUIsl pa3padOTKu TpeOOBaHMU K JIMYHOCTHBIM, METAlpeIMETHBIM
U TIPEIMETHBIM pe3ylbTaraM OOYYaloUINXCsl, OCBOMBIIMX IMPOTPaMMy CpPEIHEro oO0Imiero oOpa3oBaHus Ha
yIIyONEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

IIporpamma BKJIIOYAeT:
naaHupyemvle pe3yibmamsl OCBOCHHSA Kypca (U3WKHA Ha YIIyOn€HHOM M 0a30BOM ypOBHE, B TOM YHCIE

npeomemmubie pe3yibmamol 10 ToaM 00yUYeHHUS;
cooepoicanue yuebHo2o npeomema « Duzuka» no cooam ooyuenus;
npuMepHoe memamuieckoe NIAHUPOBAHUe C yKa3aHUEM KOJIMYECTBA YacOB Ha HU3y4YEHHE KaKJIOW TeMbI

U NPUMEPHOU XAPAKMEPUCMUKOU Y4eOHOU 0esmelbHOCMU Y4auuxcs, pealn3yeMoi IPH U3yYeHUN YTHX TEM.

[Iporpamma uMeeT NPUMEpPHBIH XapakTep U MOXKET ObITh HCIOJNB30BaHA YUUTENIAMU (U3UKH JUIS
COCTaBJICHHUS CBOMX PA0OYHX MPOTPAMM.

Pabouas mporpamma He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTeNel U MPeAoCTaBIseT BOSMOKHOCTH JUIS
peanu3any pa3IMYHBIX METOJMYECKUX TIOAXOMOB K MPEMoJaBaHui0 (u3uku Ha yrTyOn€HHOM M 0a30BOM
YPOBHE TIpU YCJIOBHU COXpaHEHUs oOO0s3aTelnbHON wvacTh coaepkaHus Kypca. KommuecTBo dacos
B TEMaTHYECKOM IUIAHUPOBAHWU Ha HM3y4YCHHE KaKIOW TEMBI SIBISIETCS OPUEHTHPOBOYHBIM M MOXET OBITH
M3MEHEHO KaK B CTOPOHY YMEHBIIEHHS, TaK U YBEJIUYEHHUS B 3aBUCHMOCTH OT PEATMU3yEeMbIX METOAMUYECKUX
MOJIXOI0B ¥ YPOBHSI ITOJITOTOBIICHHOCTH YYaIIHXCS.

KypcuBoM B TekcTe mporpammbl BbIAENEHBI deMeHThl Llenu u 3amaun, IlpeaMeTHBIX pe3ynbTaTtoB U
Conepxanus yaeOHOTO MaTepraa, KOTOPbIE MPECTABICHBI U N3yUeHHs Ha YIITyOJIEHHOM ypOBHE

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «®PU3UKA»

®u3nka Kak Hayka o HauOojiee OOIIMX 3aKOHAaX MPUPOABI, BBICTYNAas B KayecTBe Y4eOHOro IpenmMera
B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJAJ B CUCTEeMY 3HaHUH 00 okpyxkawomem wmupe. LIKombHBIA Kypc
(UBUKH — CHCTEMOOOPA3YIOIMUNA ISl €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEAMETOB, MOCKOJIBKY (DHU3UUYCCKHE
3aKOHBI JIE)KAaT B OCHOBE IMPOIIECCOB U SBJICHUIA, U3y4yaeMbIX XUMHUEH, Ouonorueit, pusudeckorr reorpadueit
u acTpoHoMuel. Vcmnonb3oBaHWE W aKTUBHOE NpUMEHEHHEe (U3MYECKUX 3HAHUN OMNpEeAeNuso XapakTep
u OypHOE pa3BUTHE DPAa3HOOOPA3HBIX TEXHOJOTMH B cepe HHEPreTHKH, TPAHCIOpPTa, OCBOCHUS KOCMOCA,
MOJTy4eHUsI HOBBIX MAaTepHUalioB C 3aJJaHHBIMU CBOWCTBaMU U Ap. V3yueHue (QU3MKKM BHOCUT OCHOBHOM BKJIAJ
B (hJOpMUPOBAaHNE ECTECTBEHHO-HAYYHOW KapTUHBI MHpa y4yalluxcs, B (pOopMHUpOBaHWE yMEHUN NPUMEHSTH



Hay4YHBIH METOJI TO3HAHWUSI ITPH BHITIOJTHEHUU UMU YICOHBIX HCCIICIOBAHMIA.

B ocHOBy kypca (u3MKM CpeaHEH IIKOJBI TOJIOXKEH pAd MICH, KOTOpble MOXHO paccMaTpuBaTh Kak
MIPHUHITAIIBI €TO TIOCTPOCHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBHM C HEHl Marepuan Kypca (U3MKA OOBEIUHEH BOKPYT (PU3NUYECKHUX
Teopuii. Bemymum B Kypce siBisieTcsi (hOpMUpPOBAHHE TPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTepHH,
BEIIIECTBE U TOJIE.

Hoea zymanumapuzayuu. EE peanuszanus NpeANosiaraeT HCIOIb30BaHUE T'yMaHUTAPHOTO ITOTEHIHAJIA
¢u3nveckoii HAyKH, OCMBICIIGHHE CBS3M  pa3BUTHS  (QHU3UKH  C pa3BUTHEM OOIIECTBA,  a TaKXkKe
C MUPOBO33PCHUYECKUMH, HPABCTBEHHBIMH U YKOJIOTUYCCKHMU TIPOOTIEeMaMH.

Hoesn npuknaououi nanpaenennocmu. Kypc uzuku yrmyOn€HHOTO YPOBHSI MPEANOIAaracT 3HAKOMCTBO
C IIUPOKUM KPYrOM TEXHHUYECKUX U TEXHOJIOTUYCCKHUX MPHIIOKCHUH M3YUYECHHBIX TCOpPHUU U 3aKOHOB. [Ipu aTOM
paccMaTpuBarOTCS Ha YPOBHE OOILIMX MPEACTABICHUI U COBPEMEHHbIE TEXHUYECKHE YCTPONCTBA U TEXHOJIOTHH.

Hoes »3Konocuzayuu peanusyercss TOCPEICTBOM BBEACHHUS DIIEMEHTOB COJICPIKaHUS, TOCBAIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM TEXHHKH U TEXHOJIOTHH, a TAKKE
0OCYXJICHHSI ITPOOJIEM PAIIMOHAIBLHOTO MPHUPOJIOIONB30BAHUS M KOJIOTHUECKON 0€30IaCHOCTH.

OcBoeHue copep:kaHusl MPOTPaAMMBI JOJDKHO OBITh MOCTPOCHO HA MPHUHIMIIAX CHCTEMHO-AEATEIBHOCTHOTO
noaxoxa. Jlns ¢u3mky peanmzanus STHUX NPUHIMIIOB 0a3UpyeTcss Ha HCIOIB30BAHUU CaMOCTOSITEIBHOTO
IKCTIIEPUMEHTA KaK IMOCTOSHHO JICHCTBYIONIETO (pakTopa yueOHOTO mpouecca. /st yenyonénnozo yposHs — 3mo
cucmema camoCmoAmMeNbHO20 YYEHUYECKO20 IKCNEPUMEHMA, BKIIUaAloue2o0 @poHmaivHvle YueHuuecKue
ONbIMbL NPU UZVHEHUU HOB8020 Mamepuana, 1abopamopuvie pabomvl u pabomei npaxmuxkyma. Ilpu smom
B03MOJICHbL 08a Cnocoba peanuzayuu GU3UYECKo20 Npakmuxyma. B nepsom ciyuae npakmukym npogooumcs
au60o 6 konye 10 u 11 knaccos, 160 nocie nepoco u 6MoOpPo2o NOLY200Ull 8 KAHCOOM U3 IMUX Kaaccos. Bmopoti
Cnocob — smo unmezpayusi pabom NPaAKmMuKyma 6 cucmemy 1abdopamopHeix pabom, Komopbvie NpooOsSMcsl
6 npoyecce usyyeHus paszoera (memst). Ilpu smom nod pabomamu  NPAKMUKYMA ~ NOHUMAEMCS
CamMoCmosmenvbHoe Ucciedo8anue, KOomopoe npo8ooUmcs Ho PyKo80OCM8EY C8EPHYMO20, 0000WEHH020 8Uda be3
nOUa2060t UHCIPYKYUU.

B mporpamme cucremMa y4eHHYECKOTO SKCIEPUMEHTA, JIAOOPATOPHBIX PadOT W MpaKTHKyMa Ipe/cTaBlieHa
eIMHBIM TNepeyHeM. BbIOOp TeMaTHKH Ui 3TUX BUAOB YUYEHHYECKHUX MPAKTUYECKUX PabOT OCYIIECTBIIAETCS
YYaCTHHKaMH  00pa30BaTENIbHOTO TpOILEcCa HCXOA W3 OCOOCHHOCTEH IOYpOYHOTO IUIAHWPOBAHHUS
U OcHalleHus: kabunera @usuku. Ilpu s3ToM oOecrneunBaeTcs OBIAJAEHUE OOYYAIOUIMMUCH YMEHUSIMHU
MPOBOAWTH TPSMbIE U KOCBEHHBIE WM3MEPEHHS, WCCIECIOBAHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIHYUH
Y TIOCTAHOBKY OIBITOB MO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bornpiioe BHUMaHUE YIENAETCS PEHICHUIO PAcYETHBIX M Ka4eCTBEHHBIX 3a1ad. [lpm 3TOM misi pacuéTHBIX
3aja4 TPUOPUTETOM SBIIAIOTCS 33Ja4d C SIBHO 3aJaHHON u HesasHo 3adannoii  (HU3NYECKOW MOJIENbIO,
MO3BOJISIFOIME MPUMEHSITh W3y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO paslena Kypca, Tak
Y UHTETpUpys MpUMEHEHHE 3HAHUW W3 pa3HBIX pa3fenoB. J[1s kadyecTBEHHBIX 3a/1au MPUOPUTETOM SIBIISIOTCS
3aaHis Ha OOBSICHEHWE / TIpelcKa3aHhe MPOTeKaHWs (U3NYECKHUX SIBICHUH W MPOIECCOB B OKPYXKAFOIIEH
KHU3HH, TpeOyroIue BIOOpa (PU3NYECKO MO TSl CUTYAIMH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ tpeboBanusmMu PI'OC COO k MarepHalbHO-TEXHHUUECKOMY OO0ECIEUEeHUI0 YyueOHOro
nporecca Kypc GU3HKH yriryon€HHOTO M 0a30BOTO YPOBHS B CPEIHEW IIKOJIE JOJDKEH M3YydaTbCs B YCJIOBHSIX
NnpeMeTHOro kaduHera. B kabuHere GpU3MKU JOIKHO ObITH HEOOXOaMMOE JTabopaTopHOe 00OPYIOBAHUE IS
BBITIOJIHEHHSI YKa3aHHBIX B MPOTpaMMe YYEHHUYECKHUX OIBITOB, JIAOOPATOPHBIX Pa0dOT H paboT MpaKTHKyMa,
a TaKk)Ke IEMOHCTPAIMOHHOE 000pY/IOBaHUE.

JemoHcTpanimoHHOe  0o0opyrmoBaHWe  (OPMHPYETCS B COOTBETCTBHHM  C MPHHIUIIOM  MHHHMAJIBHOM
JOCTAaTOYHOCTH M OOECIEYMBAET MOCTAHOBKY IMEPEYMCICHHBIX B IIPOrPaMME KIIFOYEBBIX JEMOHCTPALUM s
UCCIICIOBAHNUS HW3y4aeMbIX SBJIEHUI M IIPOLECCOB, SMIMPUYECKUX M (QYyHIAMEHTAJIbHBIX 3aKOHOB, HX
TEXHUYECKHX MPUMEHECHUH.

JlaGoparopHoe o0opyaoBaHUE IS YICHUYSCKUX MPAKTUYECKUX padoT (GOpMHUpYETCs B BUAC TEMaTHUYECCKUX
KOMIUIEKTOB U 00€CIIeUMBaeTCsl B pacyére OJHOTO KOMIUIEKTa Ha JByX oOydaromuxcs. Temarndeckue
KOMIUIEKTBI J1Ja0OpaTOpHOro 00OpYyIOBaHUS JOJKHBI OBITH MOCTPOCHBI HAa KOMILJIEKCHOM HCIOJIb30BAHUU
aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX HM3MEPHUTENBHBIX CHCTEM B BHIE IH(PPOBBIX



nabopaTopui.

HEJIN U3YYEHUSA YYEBHOI'O ITPEMETA «®U3UKA»

OCHOBHBIMH 1IETISIMHU U3y4eHUS (PU3UKHU B 0011IEM 00pa30BaHUU SIBISIOTCS:

(dbopMupoBaHuEe UHTEpEca U CTPEMJICHHS 00yJaIOUXCs K HAyYHOMY M3Y4YEHUIO TPUPOJIBI, PA3BUTHE UX
MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TIPEACTABICHUI O HaydHOM METOJe NO3HAaHUS U (HOPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIICHUS K OKPY)KAIOIIHUM SIBIICHUSM;

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

dbopMupoBaHUE YMEHHI OOBSCHATH SIBICHUS C MCIOJIB30BAaHUEM (DHU3MUECKMX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopMupoBaHue MpeACTaBICHUIN O posid GU3MKU AJI1 Pa3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHHKHU
U TEXHOJIOTHI;

passumue Npeocmasienull 0 803MOICHBIX cepax Oyoyuel npopeccuoHanvbHol  OesimenbHOCmu,
CBA3AHHBIX C PUBUKOTU, NOO20MOBKA K OalIbHeliueMy 00yUeHUI0 8 IMOM HaANPAGIeHUU.

JlocTiokeHre STHX IeNiell o0ecreunBaeTCsi peleHueM CIeyIonIiX 3aa4d B IMpolecce U3y4eHnus Kypca
(bU3MKN HAa YPOBHE CpeHEr0o 001Iero 0opa3oBaHus:

npuoOpeTeHne CUCTeMBbl 3HaHWKA 00 OoO0mMX (QHU3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHSX,
BKJIIOYAsE MEXaHHKY, MOJICKYSPHYIO (HU3UKY, DJIEKTPOIAMHAMHKY, KBAaHTOBYIO (H3UKY H JIEMEHTHI
acTpopu3uKu;

(dbopMUpOBaHNE YMCHHI NMPHUMEHSATHh TEOPETUYCCKHUE 3HAHUS JUISl OOBSICHCHHS (U3MUYSCKUX SBICHUI
B IIPUPOJIC U JIJIS IIPUHSATHUS IPAKTUYECKUX PEIICHUIA B IIOBCEAHCBHON KHU3HU;

OCBOEHHE CIOCOOOB pEIICHUS Pa3MYHBIX 3aJlad C SIBHO 3a/laHHOM (DU3MUYecKO Moenblo, 3ajad,
MOJIPa3yMEBAIOIINX CaMOCTOSATENIBHOE CO3/laHue (PU3MUECKOM MOJeNu, aJleKBaTHOM YCJIOBHSM 3ajlaud,
B TOM YHCJIE 33/1a4 MH)KEHEPHOTO XapakTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEIILHOTO TUTAHUPOBAHMS ¥ MPOBEACHUS (PU3MUECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ UHTePIpETai HHPOPMAITUH, OTIPEIEIICHUS TOCTOBEPHOCTH TIOIYYEHHOTO PE3y/bTara;
CO3/laHWE YCJIOBUU NJISi Pa3BUTHUS YMEHUN MPOEKTHO-HUCCIEN0BATEIHCKON, TBOPUECKON NIeATEIbHOCTH;
passumue unmepeca K cpepam npogheccuoHanbHou 0esimenbHOCMU, C8A3aAHHOU C QUUKOU.

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

B cootrBerctBun ¢ ®I'OC COO yrinyOnéHHbIN ypoBEeHb U3ydeHUs yueOHoro npeamera «Pusnka» Ha ypoBHE
cpenHero o61iero oopazoBaHus BbIOUpaeTcsi 00ydaromUMUCs, IIaHUPYIOIIUMHU NPOJOKeHne 00pa3oBaHUs 1O
CMEeUUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Y4eOHbIM IIJIaHOM MpeAyCMOTpeHO u3ydeHue pusuku B o0béme 340 u 3a 1Ba roga oOydeHUs: 5 4 B HEAEIIO
B 10 u 11 kyaccax, Ha 0a3oBoM ypoBHe B 00bEMe 1364 3aaBa roma oOyuyeHus mo 249 B Hexemo B 10
u 11 knaccax. B Temarndeckom ruranupoBannu st 10 u 11 kitaccoB mpezmnonararoTcs pe3epB BpeMeHHU, KOTOPBIN
YUHUTENb MOXKET UCTIONIB30BaTh TI0 CBOEMY YCMOTPEHHUIO, U TIOBTOPUTEIHHO-0000IAIOIINE YPOKH.

IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHMSA YYEBHOI'O ITPEIMETA «®U3UKA»
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydeObHoro npeamera «Pus3mka» Ha ypoBHE cpemaHero oOmiero oOpazoBaHus (YDIYOJEHHBIA W



0a30BBIN  YPOBEHB) JIOJDKHO oOO€CIeunBaTh JOCTIKEHHUE CICAYIONUX JIMYHOCTHBIX, METalpeIMETHBIX
Y IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

I'pasxcoanckoe gocnumanue:

¢ c(hHOpMUPOBAaHHOCTh TPAXKIAHCKOW MO3ULIHMH OOYYaIOMIErocss KaK aKTUBHOTO W OTBETCTBEHHOTO
YJI€Ha pOCCUICKOro o0IIEeCTBA;

® [IPUHATHE TPATULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpEcAax TI'PakJaHCKOro oOIIecTBa, y4aCTBOBAThH
B CAaMOYIIPABJICHHUH B IIKOJIE U JETCKO-IOHOIECKUX OpraHu3alusix;

e YyMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHM C MX (DYHKIHMAMHU
1 Ha3HAUCHUEM;

® TOTOBHOCTb K 'yMaHUTapHOHN U BOJIOHTEPCKOM EATEIBHOCTH.

Hampuomuuecxoe eocnumanue:

¢ c(opMHPOBAHHOCTH POCCUNCKON IPaXAAHCKON UIEHTUYHOCTH, IaTPUOTU3MA;

® [ICHHOCTHOE OTHOUIEHUE K IOCYAapCTBEHHBIM CUMBOJIaM; TOCTHXKEHUSIM Poccuu B GU3UKE U TEXHUKE.

ﬂyxoeno-upaacmeenuoe eocnumanue:

¢ c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO MTOBE/ICHUS;

® Cr0COOHOCTH OLEHMBATH CUTYALMIO ¥ IPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;

® OCO3HaHME JJMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OyIyIIero.

Dcememuueckoe eocnumanue:

® HCTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYAsk 3CTETHKY HayYHOTO TBOPYECTBA, MPHUCYHIETO (HU3MUECKOM
HayKe.

Tpyoosoe éocnumanue:

e UHTEpEeC K pa3IMuHbBIM cepaM mpodeccuoHanbHON JESTENbHOCTH, B TOM YHCIIE CBA3AHHBIM C (PU3UKON
U TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymied npodeccun | peaau30BbIBATh
COOCTBEHHbIE )KM3HEHHbBIE TUIAHBI;

® TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JACTU (U3MKU Ha MPOTSKEHUU
BCEU JKU3HU.

DKonozuueckoe 6ocnumanue:

e c(hOpPMHPOBAHHOCTh 3JKOJOIMYECKOH KYNBTYPbI, OCO3HaHHME IIO0ATBHOTO XapakTepa 3KOJIOTHYECKUX
npobiem;

® [UIAaHUPOBAHWE U OCYIIECTBICHUE JICMCTBHI B OKPY)KAIOLIEH CpeIe Ha OCHOBE 3HAHUS IIeNied
YCTOMUMBOTO pa3BUTHUS YEIOBEUECTBRA,

® pacIIMPEHHE ONBITA JEATEIBHOCTH SKOJIOTMUECKONW HAIIPABIEHHOCTH Ha OCHOBE MMEIOIUXCS 3HAHUH T10
busuke.

lIeHHOL‘mM HAYy4YHO020 NO3HAHUA:

e Cc(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
¢bu3nveckoil HayKH;

® O0CO3HaHHE IIEHHOCTH Hay4YHOW JIeATENbHOCTH, TOTOBHOCTH B Ipollecce H3YYEHHsS] (UBHKH
OCYHIECTBIIATH IPOEKTHYIO U MCCIIEA0BaTENbCKYIO ASSITEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

B mporecce 1ocTHKEHUS IMYHOCTHBIX PE3YJIBTaTOB OCBOEHUS MPOTrPAMMBI CPEIHETO O0IIero o0Opa3oBaHUs
no (¢u3nuke Yy oOydalolUXcs COBEPLICHCTBYETCS  OMOYUOHANbHLIL — UHMeELLeKm, TPearoiaraloumi
c(OpPMHUPOBAHHOCTE:!

CamMoCO3HAHUs, BKIIIOYAIOLIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHUIETh
HaIpaBJICHUS pa3BUTH COOCTBEHHOI SMOLIMOHATIBHOM cepbl, OBITH YBEPEHHBIM B cebe;
camope2yiuposarus, BKIIOYAIOMETO CaMOKOHTPOJIb, YMEHHME IPHHHMAThb OTBETCTBEHHOCTb 3a CBOE
MOBEJICHUE, CMOCOOHOCTh AJalTUPOBAThCA K SMOLMOHAILHBIM H3MEHEHHUSM U MPOSBIATh TMOKOCTb,
OBITh OTKPBITBIM HOBOMY;

BHYMpeHHeU Momusayuu, BKIIOYAIOLEH CTPEMJIEHHE K JOCTH)KEHHUIO LIEJIM U yCIIeXy, ONTHMHU3M,
MHULMATHBHOCTb, YMEHHUE IEHCTBOBATH, UCXO U3 CBOUX BO3MOKHOCTEH;



amMnamuu, BKIIOYAIONIeH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE APYTUX, YYUTHIBATh €0
IIPU OCYILECTBICHUH OOLICHHS, CIIOCOOHOCTh K COYYBCTBHIO M COTEPEKUBAHUIO;

COYUANLHBIX HABBIKOG, BKIIOYAIONIMX CHOCOOHOCTh BBICTPAMBATh OTHOIICHHS C JIPYTHMH JIIOIBMH,
3a00TUTHCA, POSIBIISITH UHTEPEC U pa3peniarb KOHPIUKTHL.

METAIIPEJMETHBIE PE3YJIBTATbI

YHuBepcajibHbIe O3HABATEIbHbIE 1eHCTBUSA

Ba3oBble Jiornueckue aelicTBUA:

CaMOCTOSTENIbHO (DOPMYJIMPOBATh U aKTyalIM3UPOBaTh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENCIIATH UETIU AEATEIIbHOCTH, 3a/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTUKEHUS;

BBISBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3zpabarTpiBaTh IUIAH pEHICHHS MpoOJIeMbl ¢ yu€TOM aHajdW3a HWMEIONUXCS MaTepuaIbHBIX
Y HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IESITEIIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YIbTATOB LIEJISAM, OLICHUBATh PUCKU
IMOCICACTBUI ICSITCIbHOCTH;

KOOPJAMHUPOBATH U BHIMIOJHATH PaOO0Ty B YCIOBHUSAX PEAIBHOIO, BUPTYAJIbHOTO M KOMOMHHUPOBAHHOTO
B3aHMOACHUCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBarebcKue AeiicTBUA:

BJIJICTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMH MOHATHAMHU U METOJJaMU (PU3HYECKON HAYKU;

BIIZICTh HaBBIKAMU Y4eOHO-MCCIIEAOBATEILCKOM M MPOESKTHOW MAEATENIFHOCTH B 00nacTu (pusuky;
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TMOWCKY METOJOB pEIICHHs 33aja4 (hU3NIECKOTo
CoACp)KaHusA, IPUMCHCHHUIO Pa3JIMYHBIX MCTOA0B ITO3HAHMA,

BJIAJI€Th BUAAMU JIEATEILHOCTH 0 MOJTYYEHUIO HOBOTO 3HAHUS, €r0 UHTEPIpeTalnu, IpeoOpa3oBaHUIO
U TIPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYaIUsIX, B TOM YHCJ€ MPU CO3JaHMM Y4YeOHBIX MPOEKTOB
B 001acTu HpU3MKY;

BBISIBJISATh TIPUUMHHO-CIIICTBEHHbIE CBS3U M aKTyaJIM3MpOBaTh 3ajlady, BBIABHIaTb TUIOTE3y €&
pelleHus], HaXOJUTh apryMeHThl AJIs JO0Ka3aTelbCTBA CBOMX YTBEP)KICHMMH, 3aJlaBaTh HapaMeTphl
U KPUTEPUU PELICHUS,

aHAM3UpPOBaTh TIIOJIyYEHHBIE B XOJ€ pELICHHUs 3a7aud pe3yibTaTbl, KPUTUYECKH OLIEHUBATh HX
JI0OCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 3a/1a4U B 00pa30BaTEIbHOMN JESITEIBHOCTH, B TOM YHCIIE MPHU
U3YyYEHUH (PUBHKH;

JlaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHHBATh MPUOOPETEHHBIH OIBIT;

YMETDH IIEPEHOCUTH 3HAHHUS 10 (1)I/ISI/IKG B IPaKTHYCCKYIO 001acTL KHU3HEACATCIIBHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX o0nacTei;

BBIJIBUT'aTb HOBBIC HACHU, IpCAjiaraTb OPUTHHAJIBHBIC IIOAXOAbl U PCHICHUSA; CTAaBUTH HpO6J'I€MI)I
W 33/1a9H, TOITYCKAIOIINE aTbTePHATHBHBIC PEIICHHS.

Pabora ¢ nndopmanmeii:

BJIQJICTh HABBIKAMU MOJydeHUsT HH(OpMAIUU (U3HYECKOTO CONIEPIKAHUS U3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATh IMOMCK, aHajN3, CHCTEMAaTH3aIlui0 ¥ HHTEPIPETAIUI0 HH(pOpMAIHH
Pa3IUYHBIX BUJOB U (POPM MIPEICTABICHHUS;

OIICHHUBATH JIOCTOBEPHOCTHh HH(POPMAIINH;

WCIIONIb30BaTh  CcpejicTBa  MH(MOPMAITMOHHBIX W KOMMYHUKAIMOHHBIX  TEXHOJOTHH B PEIICHHUH
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHM3AIIMOHHBIX 3a7a4 C COONMIOJCHHEeM TpeOOBaHMIA
HPrOHOMUKH, TEXHUKHA OE30MaCHOCTH, THTHEHBI, PeCypcoCcOepeKeHHs, TPABOBBIX U ATHYECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€30acHOCTH;

CO3[aBaTh TEKCTHl (DU3MUYECKOTO COAEPIKaHUS B PA3IMYHBIX (QopMarax ¢ ydéToM Ha3HAYCHUS
WHGOPMAIIUH U IEJIEBOH ayJJUTOPUH, BRIOUPAsi ONTUMAIBHYIO (pOpMY MpeICTaBICHHS U BU3yaTH3aIHH.

YHI/IBepcaJILHLIe KOMMYHHUKATHBHbBIC JeCTBUA



Oo0menue:

OCYILECTBIIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JEATEIbHOCTH;
pacro3HaBarh MPEANOCHUIKH KOH(DIMKTHBIX CUTYallUi U CMATYaTh KOHQIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHUsI C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

CoBMecTHAadA JACATCJIBHOCTD:

MMOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAaHAHON U MHAUBHUIYaJIbHOU paboThI;

BbIOMpATh TEMAaTUKy U METOIbl COBMECTHBIX JEHCTBHI C y4€TOM OOIIMX HHTEPECOB M BO3MOMXHOCTEH
Ka)XJIOT0 4JieHa KOJUICKTUBA,

MPUHUMATh 1EJIH COBMECTHOM NEATEeNIbHOCTH, OPTraHW30BBIBATH W KOOPJUHUPOBATH JEHUCTBUS MO €&
JNOCTIKEHUIO: COCTABIATh IUIAH JIEHCTBUM, pacHpeneNarTh pojad C YYETOM MHEHHMH Y4aCTHUKOB,
00CyXIaTh Pe3yJIbTaThl COBMECTHOM pa0OTHI;

OLICHUBATh KauecTBO CBOETO BKJIaJa U KaXKJI0TO y4acTHUKa
KOMaH/Ibl B OOLIHI1 pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPHSIM;

MpeJiaratb HOBBIE MPOEKTHI, OIEHUBATh UJCH C IMO3UIIUHM HOBH3HBI, OPUTHHAIBLHOCTH, MPAKTHUECKON
3HAYUMOCTH;

OCYHIIECTBIIATh IO3UTUBHOE CTPATETHYECKOE IOBEACHUE B PA3NUYHBIX CHUTYyallUsAX, IMPOSIBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITH HMHUIIUATHBHBIM.

YHI/IBepcaJII)HI)Ie PEryJISiTUBHLIC JeCcTBUA

Camoopranuzanmusi:

CaMOCTOSITEJIbHO OCYLIECTBISATh IO3HABATEIbHYIO AEATENBHOCTh B 00JaCTU (DU3MKH M aCTPOHOMMH,
BBISIBIIAT MPOOJIEMBI, CTaBUTh M (POPMYIHPOBATh COOCTBEHHBIE 331a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELICHUs] PacUETHBIX M KaU€CTBEHHBIX 3ajay, IUIAH BBINOJIHEHUS
MpaKTUYEeCKOM  paboThl € y4éTOM  HMEIOLIUXCA  PECYypCcOB,  COOCTBEHHBIX  BO3MOXKHOCTEH
U TIPENIOYTEHUN;

JlaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUTEHU;

JieJ1aTh 0CO3HAHHBIN BHIOODP, apryMEHTUPOBATh €10, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIIECHUE;
OLIEHUBATh MPUOOPETEHHBII OMBIT;

crocoOCTBOBaTh (POPMUPOBAHMIO U MPOSIBICHUIO LIMPOKOH 3pyAMLMU B 00MacT (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJABTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
PE3YJIBTaTOB LIEISM;

BJIQ/IeTh HAaBBIKAMU [IO3HABaTE€JIbHOM pediaexkcuu Kak OCO3HAaHUS COBEpIIAEMbIX JIeHCTBUM
Y MBICTUTENbHBIX MPOLECCOB, UX PE3YIbTAaTOB W OCHOBAHUM; HCIIOJIb30BaTh MPUEMBI peduieKCUU IS
OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI M @pPTYMEHTHI IPYTUX MPH aHAIU3€E PE3YJIbTAaTOB JIEATEIbHOCTH.

IIpunsitue cedst U APyrux:

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTHBBI M apTYMEHTHI APYTHX MPHU aHAJIU3€ PE3YNIbTaToB JAesITeIbHOCTH;
MPU3HABATh CBOE MIPABO M MPABO JIPYTUX HA OLIHOKH.

INPEAMETHBIE PE3YJIBTATbBI

10 kaace

B miporiecce n3yuenust kypca ¢hpu3uku yriayoaéHHoro u 6azoBoro ypoBHs B 10 kiacce y4eHUK HAYIUTCS:

[TonnMatp (1IeMOHCTPUPOBATE) POJIb (U3UKHA B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, IKOJIOTHIECKOM,

COLIMAJIBHOW W ATUYECKOH cdepax AesTETLHOCTH YelIOBEeKa; pojib U MECTO (PU3MKH B COBPEMEHHOU
Hay4YHOW KapTUHE MHUpA; 3HAYEeHUe ONUCAMENbHOU, Ccucmemamusupyoujel, 00bACHUMENbHOU



U NPOSHOCMUYECKOU YyHKYULl (husuieckoli meopuu — MexXaHuku, MOAeKYJIAPHOU PUIUKU U MePMOOU-
HaMuKu, poib guzuieckou meopuu 8 popmMuposanuu npedcmasieHull 0 u3uyecKol Kapmune Mupa,

pasnuyath (YIUTHIBATH) YCIOBUS MPUMEHUMOCTH MOJeNe (GU3MYEeCKUX TN W MPOIECCOB (SBICHHUI):
MHEepLHaIbHAs CUCTEMA OTCUETA, aOCOIIOTHO TBEPAOE TEJIO, MaTEpHaIbHAs TOUKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE TajieHue, abCOMIOTHO yrpyras aedopmaius, adbCONMIOTHO yrpyroe u abco-
JIIOTHO HEYIPYroe CTOJIKHOBEHMS, MOJIEIM Ia3a, KUAKOCTU U TBEPAOro (KpUCTAJUIMYECKOrO) TeNa,
WJICAIIbHBIN a3, TOUCUHBIN 3apsi, OMHOPOAHOE ICKTPUUYECKOE MOJIE;

paznuyaTth ycioBus (TPAaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHMMATh BCEOOUIHI Xa-
pakTep (hyHIaMEHTAILHBIX 3aKOHOB U OTPAaHUYEHHOCTD HCII0JIb30BaHHSI YACTHBIX 3aKOHOB;

aHATM3UPOBATH M OOBICHATH MEXaHUUYECKUE TIPOIIECCHI U SIBIICHUS, UCTIOIB3YSl OCHOBHBIC TIOJIOKEHUS 1
3aKOHBI MEXAHWKHU (OTHOCHUTEIHLHOCTh MEXaHWYECKOTO IBWKCHHS, (POPMYIbl KHHEMATHKU PaBHO-
YCKOPEHHOT'0 IBMXKEHHUSL, npeoopazosanus I anunes 0us ckopocmu u nepemeujenus, 3aKkonbl HproToHa,
npunyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa
Y MEXaHUYECKOU SHEPTHHU, C83b paOOmbl CUNbL C USMEHEHUeM MEXAHUYECKOU IHepeUll, YClo8Us pas-
Ho8ecus meépoo2o mena); TIPU FTOM HCIIONIb30BaTh MAaTEMATUYECKOE BBIPAKEHHUE 3aKOHOB, YKA3bl-
8amb yC108US NPUMEHUMOCIU PU3ULECKUX 3aKOH08: npeobpazosanutl I anunes, 6mopo2o u mpemvezo
3akono8 Hvlomona, 3aKOH08 COXpaHeHUs UMNYIbCa U MEXAHUYECKOU IHEPeUl, 3aKOHA 8CEMUPHO20
MA2OmeHus;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMUS, UCIIONb3YysI OCHOBHBIE MonoxeHust MKT
1 3aKOHBI MOJICKYJISIPHON (PU3UKK U TEPMOJUHAMUKHU (CBSI3b JABJICHUS UICATBLHOTO Ta3a CO CpelHen
KUHETHUYECKON HEPTHEN TEIIOBOTO ABUKECHUS M KOHLICHTPALIMENH €ro MOJIEKYJI, CBSI3b TEM- Mepary-
PBbI BEILIECTBA CO CPEIHEN KMHETUUECKOW 3HEPrUel TEIUIOBOIO JBMXKEHHS €r0 YacTHIl, CBSI3b JIaBJie- HUS
WJICaIbHOTO ra3a ¢ KOHLEHTpAIMEeN MOJIEKYN U €ro TeMneparypo, ypaBHenne MenneneeBa— Kia-
nerlpoHa, MepBbIid 3aKOH TEPMOJIMHAMHUKHU, 3aKOH COXPAHEHHUS SHEPTHH B TEIJIOBBIX IMPOIleccax); MpH
STOM HCIOJIb30BATh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bI6AMb VCIA08US NPUMEHUMOCU
ypasnenus Menoeneesa—Knanetipona;

AQHATM3UPOBATh M OOBICHATH (ONMKCHIBATH) AIEKTPUUECKUE SIBJICHUS, MCTOIB3Ysl OCHOBHBIC TMOJIOXKE-
HUS U 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXpaHEHHSI AIEKTPUUYECKOTro 3apsa, 3akoH Kynona, nomen-
YUAIbHOCMb 2JIEKMPOCMAMU4ecKo20 noJis, NPUHYUN CYNePRo3UYUU I1eKMpUdecKux noaet, npu 3mom
VKa3bl8as YCl08Us npumMeHumocmu 3akona Kynouna; a Takxe NpakTUYECKU BaXKHBIE COOTHOILIEHUS: 3a-
koHbl OMa JJIg yyacTKa IeNu U I 3aMKHYTOM 3JIeKTpuuecKou 1enw, 3akoH Jxoyns—IJlenuna, npa-
suna Kupxeoga, saxonwvt @apaoes 015 1ekmponusa);

onucvleams usulecKue npoyeccyl U AGNeHUs, UCNONb3YA GeIUYUHbL: nepemeujeHue, CKOpoCmb, YCKO-
peHue, UMnYIbe meia u CUcmemuvl mej, Culd, MOMEHM CUlbl, OagleHue, NOMEeHYUANIbHAs IHePeUsl, Kul-
Hemuueckas 3Hepeusl, MexaHuyecKkdas sSHepeus, paboma cCuivl, YeHmpocmpemumenbHoe YCKopeHue,
Cuna madxcecmu, Cuid Ynpy20Cmu, CUuia mpenusl, MOWHOCMb, IHePIUsl 63auMoOeticmeuss meia ¢ 3em-
JE1L 801U3U €€ NOBEPXHOCTU, IHEPIUS YNPY2OU 0ehopMayuy NPYICUHbL, KOAULECMB0 meniomsl, abco-
JIIOMHAsL memnepamypa meina, paboma 6 mepmMoOUHaAMUKe, GHYMPEHHSSL IHePIUsl UOedAlbHO20 OOHO-
amomMHO20 2aza, paboma uoedarbHo20 2a3d, OMHOCUMENbHASA 611adCHOCMb 8030yxa, KII/[ udeanvnozo
Mensioeo2o 0sucamens; NeKmMpudecKkoe noie, HanpAXCEHHOCMb NeKMPULECKo20 N0, HANPAHCEH-
HOCMb NOJISL MOYEYHO20 3apA0a UM 3aPSANCEHHO20 WAapa 6 6aKyyme U 8 OudjieKmpuxe, NOmeHyua
NEeKMPOCMAMUYECKO020 NOJISl, PA3HOCb NOMEHYUANO08, JNIeKMPOOBUNCYIULAs CULA, CUNA MOKA, HANPS-
JHcenue, MOWHOCMb MOKA, INeKmpudeckas EMKOCMmb HNIA0CKO20 KOHOEHCamopd, CONpOmugieHue
yuacmka yenu ¢ nocie008amenbHbiM U NapaulesibHblM COeOUHEHUeM Pe3UCMOPO8, IHEP2US JNeKMpPU-
4ecKo2o noJis KOHOeHCamopa,

OOBSCHATH OCOOEHHOCTH MPOTEKaHUS (PU3UICCKUX SBJICHUN: MEXaHUYECKOE JBMIKEHUE, TEIIOBOE JIBU-
’KEHHE YaCTHIl BELIECTBa, TEIIIOBOE paBHOBECHE, OPOYHOBCKOE ABMKEHHE, (D (y3Us, UCTIapeHHe, KUTle-
HUE W KOHJEHCAIUs, TUIABJICHHE M KPUCTAJUIM3AlUsl, HAPABICHHOCTh TEIUIONEPEAayun, 3JICKTPU3aIHs
T€J, IKEUNOMEHYUATLHOCTb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOW (PM3NYECKON BEIIMYUHBI OT APYTOH C MCHOIB30BaHUEM
MPSIMBIX U3MEPEHHI: TIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTAThl MOTYyYECHHON
3aBUCUMOCTH (PU3UUECKUX BEIIUUUH 8 8Ude epapuKros ¢ y4émom abCcoNomHuix nocpeuHocmen usme-
peHull, JeNIaTh BBIBO/IbI o pe3ynbTaTam HCCJIEI0BAHMS;



MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PH3MUECKUX BEJIWYHMH; IPU 3TOM BBIOMpPATh ONTUMANbHBIA Me-
TOJl U3MEPECHHUS, OLICHUBATh A0COTIOTHBIE U OTHOCUTEIIbHBIEC MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3Mepe-HUi;

npooOUMb ONbIMbL NO NPOGepKe NPeOlONCEHHOU 2UNOme3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-
Pamb SKCnepuMeHmanbHylo YCmano8Ky, AHalu3upoeams NoLy4eHHble Pe3yibmamyl U 0elamby Gbl-
800 0 cma-myce npeonoAHCeHHOU 2UNOMme3ol,

co0Jro1aTh MpaBuila 6€3011acHOrO TPyAa MPH MPOBEICHUH MCCIEI0BAHUI B paMKax yu4eOHOTO HKC-
IIe- pUMEHTA, NPAKMUKYMAa U y1eOHO-HUCCIIeI0BATEIILCKONW M MIPOEKTHOM AEATETbHOCTH C HCIOMb-
30Ba-HUEM M3MEPUTEIbHBIX YCTPOUCTB U T1a0OpaTOPHOTO 000PYAOBAHMS;

pelaTh pacyE€THbIE 3a/1a4M C ABHO 3aJJaHHOH U HesA6Ho 3a0anHoll GU3NUYECKOM MOJEIBIO: Ha OCHO-
Ba- HUM aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOOP (hM3MUYECKON MOENH, OTBEeYaromeil TpeOoBaHu-
SIM 3a- 1a4M, IPUMEHATH (POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYIambl hU3U4ecKux meopuil
IPU HC- MOJH30BAHUN MAaTEMaTHYECKUX METO/OB PELICHUS 3a]ad, MPOBOAUTH pacyEThl Ha OCHO-
BaHUM MMEIO- LIUXCS TaHHBIX, aHATU3UPOBATh PE3YIbTAThl U KOPPEKTHPOBATH METOIBI PEIICHUS C
y4€TOM IOJTy4eH-HBIX PE3YIIbTaTOB;

pelIaTh KaueCTBEHHbIC 3a1a4H, mpebylowue npuMeHeHus. 3HaHUll U3 PA3HblX pa30enos UKOJIbHO20
Kypca puauku, a maxce UHmMeSpayuu 3HAHUUL U3 Opyeux npeomemos eCmecmeeHHO-HAYYHO20
YuKa: BEICTPauBaTh JIOTHYECKYIO IETIOUKY PACCYXICHUI C ONOPOH HA M3yYEHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHH (PU3UUECKHE SBICHHS;

UCNONIb308aMb MeopemuiecKue 3Hanus OJis 00bACHEHUS OCHOBHBIX NPUHYUNOE PAbOmbl UsMepu-
mesib-HblX NPUOOPOS, MEXHUUECKUX YCMPOUCTE U MEXHOL02UYECKUX NPOYECCO8,

WCIOJIh30BATh TEOPETUUYECKHUE 3HAHUS O (U3MKE B MOBCEIHEBHOH JKM3HU Ui obecrieueHus 0e3-
OIlac- HOCTH INpH OOpameHnu ¢ nMpudopamMu W TEXHHYECKUMH YCTPONCTBAMH, JJISI COXPAHEHUS
3JI0POBBS U COOJIIOICHHS HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOILEeH cpere;

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

AHATU3UPOBANL U OYEHUBAMb NOCIE0CMEUs ObIMOBOU U NPOU3BOOCMEEHHOU 0esiIMeNbHOCMU Yelo-
8eKd, CEA3AHHOU C (uU3UYeCKUMU NPOYeccamu, ¢ NOZUYULL IKOIO2UHeCKOl Oe30nacHOCmU, npeo-
cmag- JieHull 0 payuoHAIbHOM NPUPOOONONLIOBAHUU, A MAKHCE PAZYMHOM UCNONb308AHUU O00-
CMUICEHUTI HAYKU U MEXHON02Ull OJis OAIbHeUUe20 pa3eumus 4el08eyecko20 oowecmasa;

MPUMEHSTH Pa3InYHbIE CIIOCOOBI pabOoThI ¢ HHPOpMaIell (HU3NUIECKOro CoAepk aHHs ¢ UCIIOIb30Ba-
HUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHIA: TIPU STOM HMCIIOJIb30BaTh COBPEMEHHBIE WH-
(dop- MallMOHHBIE TEXHOJIOTUH JJISl MTOUCKA, MepepadoTKU U NMpeabsBICHUS Y4eOHOH U Hay4HO-
NOMYJSAPHOI HH(pOpMAIMY, CTPYKTYPUPOBaHUS U MHTEPIPETaluu UH(OPMAIK, TOTYyYeHHOH U3
Pa3IMYHBIX MC- TOYHUKOB; KPUTHUECKH aHAJTM3UPOBATH MOTydaeMyI0 HH(MOPMAIIHIO U OYeHUBAMb
€€ 00CmoBepHOCIb KAK HA OCHO8E UMEIOWUXCS 3HAHUU, MAK U HA OCHO8e AHANU3A UCTNOYHUKA UH-
Gopmayuu;

NpoAGIAMb OP2AHU3AYUOHHBIE U NOZHABAMENbHbIE YMEHUSI CAMOCMOAMENbHO20 NPUOOpemeHUs HO-
6bIX 3HAHUL 6 Npoyecce GbINOIHEHUs NPOEKMHbIX U YYeOHO-UCCIe008aMeNbCKUX — pabom;
paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, MIIaHUPOBATh paboTy Ipym-
ITBI, PAIMO- HAIBHO PACTIPEICISITh ACATEIFHOCTh B HECTAHIAPTHBIX CUTYaIUsX, aJIeKBaTHO OIICHU-
BaTh BKJIA/1 K&XK-/10T0 U3 YUACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMOIl TPOOIIEMBI;

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

11 kaace

B npouiecce nzydenus kypca pusuku yrmyonénHoro u 6azoBoro ypoBHs B 11 kiacce yyeHUK HaydnUTCS:

MOHUMATh (JIEMOHCTPUPOBATH) POJb (PU3UKU B SKOHOMUYECKOHM, TEXHOJIOTUYECKOH, COLMAIbHOM
W OTHYECKOW cdepax MesITeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (DU3UKH B COBPEMEHHON Hay4YHOU
KapTHUHE MHUPA; POJIb aCTPOHOMUU B MPAKTUYECKON AEATEIbHOCTH YEJIOBEKa U JAJIbHEHUIIIEM Hay4YHO-
TEXHUYECKOM Ppa3BUTUH; 3HAYEHUe ONUCAMENbHOU, Ccucmemamusupyioueli, 00bACHUMENbHOU
U npocHOCMUYecKou @QyHKyutli usudeckol meopuu — 31eKMPOOUHAMUKY, CHEeYUATbHOU Meopuu
OMHOCUMENbHOCIY, — K8AHMOGoU  u3uxu; ponb  (pusnueckod Teopun B GOPMHUPOBAHUU
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npeAcTaBlIeHu 0 PU3NYecKoil KapTHHE MUpPA, MECTO (U3NYECKOM KapTHHBI MHpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX [IPEJCTABICHUN O IPUPOJE;

paznuyarh (YUUTHIBATH) YCIOBHUS MPUMEHUMOCTH MOJeNeld (U3NYEeCKUX TeNl M MPOLECCOB (SBICHHMN):
OIHOPOJHOE  IEKTPUUYECKOE U OJHOPOIHOE MArHUTHOE IHOJIs, TapMOHUYECKHE  KojleOaHMs,
MaTreMaTHu4eCKUl MAasTHUK, WICAIBHBIA IPYKUHHBIM MAasTHUK, TapMOHMYECKUE BOJHBI, HICAJIbHBIN
KoJleOaTeNIbHbIA KOHTYp, TOHKAs JIMH3a; MOZIEJIEeH aroMa, aTOMHOT'O 51/1pa U KBAaHTOBOIM MOJIENH CBETA;
pa3nuyath ycloBUsL (TpaHUIBI, OOJIACTH) TPUMEHUMOCTH (DH3UYECKUX 3aKOHOB, HOHUMAMb
gceobwuti xapakmep @QYHOAMEHMANbHLIX 3AKOHO8 U 02PAHUYEHHOCMb UCHONb308AHUS YACTIHBIX
3aKOHO8;

aHAJIM3UPOBaTh U OOBSCHATh IEKTPOMATHUTHBIE IPOLECCHl MU ABJIEHUSA, HCIOJb3Yysl OCHOBHBIE
MIOJIOKEHUSI W 3aKOHBl JIEKTPOAMHAMHMKHM U CIIELUAIBHOW TEOPUM OTHOCUTEIBHOCTH (3aKOH
COXpaHEHUsl 3JIEKTPUUECKOro 3apsja, cuia Ammepa, cuwia JlopeHna, 3aKOH 3JIEKTPOMarHUTHOMN
UHAYKIMY, npaBuio Jlenua, cBsa3p DC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUYECKOM LEMH CO
CKOPOCTBIO HW3MEHEHHMS CHJIBl TOKa; TIOCTYJIAThl CHENHMaJbHOH TEOPHUH OTHOCHUTEIBHOCTH
DUHIITeHA);

aHAM3UPOBATh U OOBSACHATH KBAHTOBBIE NMPOLIECCHI U SBJICHUS, HCIIONB3YS TOJIOKEHHUS KBAHTOBOMN
¢usuku (ypaBHeHue DitHmTeHa 111 horodddekra, mepBoiid U BTOpOi mocTynarsl bopa, npuHIUN
COOTHOILIEHUsT HeomnpenenéHHocTell [eif3eHOepra, 3akOHbI COXPAaHEHMs 3apsIOBOIO U MaccOBOTO
YHCeN U DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH PAJHOAKTUBHOTO pacIaja);

ONUCHIBaTh  (U3MYECKHE IPOLECChl U SIBICHMS, MCIOIb3ys BEIMYUHBL  HANPSHKEHHOCTD
ANMEKTPUYECKOTO  MOJs, IOTEHLIMAaNd 3JIEKTPOCTaTUYECKOTO MOJs, Pa3HOCTb IOTEHIMAJIOB,
ANIEKTPONBUKYIAs CWJIA, WHAYKIUS MarHUTHOTO TIOJS, MAarHUTHBI TIOTOK, CcHiia AMIepa,
UHAYKTUBHOCTB, 3JIEKTPOJBIDKYILAS CUJIa CAMOMHJYKIIMH, SHEPrHsl MarHUTHOIO MOJI MPOBOJHUKA
C TOKOM, PEJIATUBUCTCKHIA MMITYJIbC, TTOJTHAS SHEPT U, SHEPTHSI TIOKOS CBOOOIHOM YaCTHIIBI, YJHEPTUS
U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij AApa, SHEPTHUsl CBA3M A1pa;

OOBACHATH OCOOCHHOCTH TPOTEKAaHUS (U3WYECKUX SBICHUI: SIEKTPOMAarHUTHAS WHIYKIUS,
CaAaMOMHIYKIIMS, PE30HAHC, MHTEePEpEeHIHsI BOJH, MUQPpPAKIUs, AUCIEPCHUs, TOJTHOE BHYTPEHHEE
oTpaxkeHue, (orosnekrpuueckuil 3¢ dext (potorddext), anbda- u Oera-pacnaisl saep, ramma-
U3Iy4YeHHUe sep; pu3ndeckne NMPUHIUITBI CIEKTPATBHOTO aHAIM3a U paOOTHI Jla3epa;

onpeoensims HanpaeieHue UHOYKYUU MACHUMHO20 NOJA NPOBOOHUKA C MOKOM, CUlvl Amnepa u cuivl
Jlopenya;

cmpoums uzobpadicenue, coz0asaemoe NiIOCKUM 3epPKANOM, MOHKOU JTUH30U, U PACCHUMbBIBAMNb €20
Xapakxmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUE NOHAMUSA, Meopuu U 3aKOHbl Ol AHAIU3A
U 00BsACHeHUsL  QU3UUECKUX NPOYeccos8, NPOUCXOO0AUWUX 6 36€30aX, 6 36E30HbIX  CUCMEMAX,
8 MedHC2aNaKmuyeckoll cpeoe;, 08UICEHUs HeDeCHbIX meil, I680m0YUU 36€30 U Beenennotl,

MPOBOAMTH HCCIIEOBAaHUE 3aBUCHMOCTEH (H3UYECKUX BEJIWYMH C HCIIOJIB30BAHUEM MPSIMBIX
W3MEPEHUil: TpPH O5TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHUPOBATH pPE3YIbTATHl IONYYSHHON
3aBUCUMOCTH (U3MYECKHX BEJIMYMH B BUAE TpapuKOB C y4éTOM aOCOJIOTHBIX MOTPEHIHOCTEH
W3MEpPEHUH, IeNaTh BBIBOJIBI IT0 PE3YIIbTaTaM HCCIIeIOBaHUS;

MIPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEITMUMH; IPU STOM BBIOMpPATh ONTHUMAJIbHBIN METO/
U3MEpEHUus, OLICHMBaTh a0COJIIOTHBIE U OTHOCUTENbHBbIE IOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHN;

MIPOBOAMTD OIBITHI MO MPOBEPKE MPEAJIOKEHHONW TUIIOTE3bl: MJIAHUPOBATh HKCIIEPHUMEHT, cOOMpaTh
HKCMIEPUMEHTAIbHYIO YCTaHOBKY, aHAJM3MPOBATh IOJYYCHHBIE pPE3YJAbTaThl U JeJaTh BBIBOJ
0 CTaTyce NPeAIOKECHHOW THITOTE3HI;

ONUCHIBAMb MEMOObl NOTYYEHUs HAYYHBIX ACIPOHOMUYECKUX 3HAHULL

cobmoarh mMpaBmiia 0€30MAaCHOTO Tpyla HpU IPOBEAECHUH HCCIEOBAHUN B paMKax y4eOHOro
JKCIIEPUMEHTa,  NPaKTHUKymMa M y4eOHO-MCCIEeOBATEILCKOM M MPOEKTHOW  JAEATENbHOCTH
C UCTIOJIb30BAHMUEM U3MEPUTENIBHBIX YCTPOICTB U 1a00paTOPHOro 000PyA0BaHMS;

pemiatb pacy€THbIE 3a7add C SIBHO 3aJlaHHOM U HeA6HO 3A0aHHOU (HU3UYECKOU MOOenbio: Ha
OCHOBAHMHU aHAJM3a yCJOBUS BHIOMpATh (PU3UUECKHE MOJENH, OTBEHaroIlue TpeOOBAaHUSAM 3aJlaud,
IPUMEHATh  (OPMYJbI, 3aKOHBl, 3aKOHOMEPHOCTH M MOCTYJarbl (U3MUECKUX TeOopudl Impu
WCTOJIb30BAaHUM MAaTeMaTHMYECKUX METOAOB DPELICHUs 3a]ad, MPOBOIUTH PAcuéThl Ha OCHOBAHUHU
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UMEIOIIUXCSl TaHHBIX, aHAIM3UPOBATh PE3YJbTaThl U KOPPEKTHPOBATH METONbI PEHICHUS C y4ETOM
MOJTy4EHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIE 3a/auu, TPeOyromue MPUMEHEHHsI 3HaHUN U3 Pa3HBIX Pa3IelioB MIKOJIBHOTO
Kypca GU3UKH, a makce uHmezpayuu 3HAHUll U3 Opyeux npeomemos ecmecmeeHHo-HaAyYH020 YUKIA.!
BLICIIPAUBAMY  JIOCUYECKYIO  YENOUKY  PACCYHCOCHULl  C ONOpOl  HA  U3YYEeHHble  3AKOHb,
3AKOHOMEPHOCMU U (puzuuecKue s8ienusl,

UCNONB308aMb  Meopemudeckue 3HAHUs Ol OOBSCHEHUsT OCHOBHLIX NPUHYUNOE  pabomvl
uMepumMenbHbiX NpUOOPO8, MEeXHUYECKUX YCMpPOoUCma U MmexHOL02ULeCKUX NPOYeccos;

MPUBOANTh NMPHMEPHI BKJIAJa POCCUHUCKHUX H 3apyOC)KHBIX YUYEHBIX-(DU3UKOB B pa3BHTHE HAyKH, B
00BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHanu3UpoBamsb U OYeHU8amsv MNOCLe0CmeUs OblMOBOl U NPOU3BOOCMBEHHOU  OesImelbHOCIU
YenoseKd, CEA3AHHOU C u3uYecKUMU Npoyeccamu, ¢ NO3UYULL IKONLO2UYECKOU 0e30nacHoCmu,
npeocmasieHull 0 PAYUOHAIbHOM NPUPOOONONb308AHUY, A MAKICe PASYMHOM  UCHONb30BAHUU
OOCMUIICEHUL HAYKU U MEXHOI02Ull 051 OAbHele20 Pa3sUumus 4el08e4eckoco o0oujecmaed,
MIPUMEHSTh pasjauyHbie  CIOCOObI  PabOThl ¢ MHpOpManueld (U3HYSCKOTO  COACPIKAHHS
C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHH: TIPH O3TOM HCIIOJIB30BaTh
COBPEMEHHBIC WH(POPMAITMOHHBIC TEXHOJIOTHHU ISl TIOUCKA, NEPepadOTKU U MPEIbSIBICHUS YIeOHOH
Y HAyYHO-TIONMYJISIPHOW ~ WH(OpMAaIMK, CTPYKTYPUPOBAHHS U WHTEpIpeTanuu  WHGOpMAIUH,
MOJYYCHHOW W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYCCKH aHAIU3UPOBAThH IMMOJIyY4aeMYI HH(OPMAIIHIO
Y OIICHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMECIONIMXCS 3HAHWM, TaK W HA OCHOBE aHAIIM3a
HMCTOYHHMKA MH(POPMALINH;

NPOSIGNIAMb  OP2AHU3AYUOHHbBLE U NO3HABAMENbHbIE YMEHUs. CAMOCMOSIMENbHO20 NpUuodpemenus
HOBBIX 3HAHUIL 8 NPOYecce BbINOTHEHUsL NPOSKMHbIX U Y4eOHO-UCCIed08amenbeKux pabom, padboTarb
B TPYIIEC C MCIOJHCHHEM pPa3IMYHbIX COIHUAIBHBIX POJICH, IUIAHUPOBATh paboTy TPYIIIHI,
paIMOHATILHO PACIIPENEITh JCATCIBHOCTh B HECTAHIAPTHBIX CHTYAlUSX, aJeKBaTHO OICHUBATH
BKJIQJI K&XKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBL;

NposBIANMb MOMUBAYUIO K OVOVUeli npoghecCUOHaNbHOU 0esimelbHOCMU N0 CReYUATbHOCHSM (DU3UKO-
MEeXHUYECKO20 npoguss.



COAEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»

10 kaace

bazoBsIii ypoBenb (2 yaca)

Yray6nenusiii ypoBeHs (5 4acoB)

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

Tema 1. ®usnka U METOIbI HAYYHOTO MOo3HaHKs (6 YacoB)

Du3uka — Hayka o npupoze. Hayunble METOIBI MO3HAHUS OKPYKAKOLIETO MU-
pa. Posib SKCIIeprMeHTa U TEOpUHU B MPOLIECCE MO3HAHUS MPUPOJIbI. JKCIe-PHU-
MeHT B (pu3uke. MojenupoBanre (GU3NIECKUX SBICHUN U TIPOIIECCOB.
HayuHnble runoressl. PU3nyecKue 3aKOHbI U TEOpHUU. I paHUIbl IPUMEHUMO-
cTH (U3NIECKUX 3aKOHOB. [IpuHITMI cooTBEeTCTBUSA. POJIb M MecTO U3HKHU B
(hopMHpPOBaHUY COBPEMEHHOW HAyYHOW KapTUHBI MUpPA, B IPAKTUIECKOM Jes-
TEJILHOCTH JTIOACH.

JlemoHcTpanuu 1. AHanoroBsie U U(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOM-
[MbIOTEPHBIC JATYUKHU

Dusnka — (pyHIaMeHTanbHas HayKa o mpupoje. Hay4unslii MeTos mo3na- Hus
1 METO/IbI MCCIICAOBAHUS (PU3MUECKUX SBJICHUN. DKCIIEPUMEHT U TEOPHUSB
polecce Mo3HaHus Npuposl. Habmoienue u skcrepuMenT B pusuke.
Cnocobul uzmepenus Qusudeckux seauyul (AHaI0208ble U Yyugdposvle uzme-
pumenvuvie npubOPLL, KOMIBLIOMEPHBIE damyuKossle cucmemvl). [loepewro-
cmu usmepenull uzuLecKux 8eIuduH (abCoOIOMHAsL U OMHOCUMENbHAS).
MonaenupoBaHue (PU3UYECKHX SBICHUH U IPOIIECCOB (MaTepHaabHast TOUKa,
AOCOIOTHO TBEPIOE TEJIO, UACATbHAS )KUJIKOCTh, UJCAIBbHBIN a3, TOUeYHBIN
Bapsin). ['unoresa. dusnueckuii 3aK0H, TPAHULIBI €70 IPUMEHUMOCTU. PU3H-
yeckas Teopusi. Poib u Mecto pusuku B GOpMUPOBAHUN COBPEMEHHOM Hayu-
HOM KapTUHBI MUPA, B IPAKTUYECKOH ACATEIBHOCTHU JOJECH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM
1. Hszmepenue cunvl moka u Hanpsaxicenus 8 yenu NOCMOSIHHO20 MOKa

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETILHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposotui nabopamopueii no guzuxe. Ipumepwvt uz-

Mepe-HUsL PU3ULeCKUX 8eIUYUH NPU NOMOUU KOMNLIOMEPHLIX OaMYUKO8.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 yacoB)

2.1 Kunemaruka (10 gacoB)
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Mexannyeckoe JBHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHXKCHMSL.
Cuctema otcuéra. TpaekTopus.

[lepemerienue, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKO-
[pEHNE MaTepualbHOM TOYKH, UX IMPOEKIUU HA OCH CHUCTEMBI KoopauHar. Cio-
PKEHUE IIEPEMELLEHUN U CJI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsiMoJInHeitHOe aBrkenue. ['paduxu 3a-
BHCHUMOCTHU KOOPAUHAT, CKOPOCTH, YCKOPEHUS, TyTH U NEpEMELICHUsI MaTe- PU-
QIbHOM TOYKU OT BPEMEHH.

CBoOOHOE TaieHne. Y CKOpeHHe CBOOOHOTO M CHHUS.

KpuBonuHeliHoe 1BrkeHUE. [[BHKeHNE MaTepUaIbHOM TOUKH IO OKPYKHO-
CTH C OCTOSIHHOM 11O MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JIMHEIHAs
ckopocTb. [lepron u yactora oOpateHus. LleHTpocTpeMUTENBHOE YCKOpE-

Mexanuueckoe aBmkeHHE. OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUYKEHUSI.
CucreMa oTcuéra.

[ [psimas u obpamuas 3a0a4u MexXaHuKu.

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

[lepemeriienue, CKOPOCTh (CpeiHss CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKO-
[pEHIE MaTePHALHOW TOYKH, UX TPOCKIIUH Ha OCH CUCTEMBbI KoopauHaT. Ciio-
PKEHHE TIEPEMEIICHH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUXKEHHE. 3aBUCH-
MOCTh KOOPJHMHAT, CKOPOCTH, YCKOPCHHSI M MyTH MAaTEPHAILHON TOYKHA OT
BPEMEHHU U UX rpaduKu.

CBoOoaHOe majeHue. YCKOpeHue CBOOOAHOTO MaAeHHs. /[eudiceHue mena,

Hue. Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue. CIuaoMeTp,

OpoueHH020 No0 y2i0M K 20pU30HMY. 3a8UCUMOCTIL KOOPOUHAM, CKOPOCMU
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IBUKEHUE CHAPSIOB, LIETIHBIE U peMEHHBIC TIEPEIAUn.
/lemoncmpayuu
1.  Mopaenb cUCTEMBI OTCUETA, MIUTFOCTPAIMS KHHEMAaTHUECKUX XapaK-
TEPU-CTUK JIBUXKECHUS.
2. IIpeoOpazoBaHue NBMXKCHHH C UCITOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.
3. [lagenue Ten B BO3yXE U B pa3pesKEHHOM ITPOCTPAHCTBE.
4.  HaOGmroneHue IBWKECHHs TeJia, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY U
rO-pU30HTAIIBLHO.
5. 3mepeHue yckopeHusi CBOOOHOTO MaICHHUS.
6. HammpaBnienue ckopocTu mpu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii skcnepumenm, nabopamopuvie pabomol’

1.  U3yyeHue HeEpaBHOMEPHOTO JIBUXKEHUS C LIETBIO OMPEAeIICHUsI MIHO-
BEH-HOM CKOPOCTH.
2.  HccnemoBaHue COOTHOILICHUS MEXKIY MYTSAMH, TPOHICHHBIMU TEJIOM

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

3. zydyeHnne nBMKCHUS MIApUKa B BI3KOU KUIKOCTH.

4. 3yuyeHne BUKEHHS TeJa, OPOIIEHHOTO TOPU30HTAIBHO.

U YCKOPEHUs. MAmepuanbHoll mouky om epemenu u ux epaghuxu. Kpuponunei-
HOE JBIKEHUE. J[BrKeHne MaTepruabHON TOYKH 110 OKPYKHOCTH. YTJIOBas U JIH-
HeiiHast ckopocTh. [lepros u yacrora obpamenus. LleHTpocTpe-MuTenpHOe
(HOpMaJIbHOE), KacaTeIbHOE (TAaHTCHITHAIBHOE) U TIOJTHOE YCKOPEe-HUE MaTepH-
AJIbHOW TOYKHU.

Texuuueckue ycmpoiicmea u mexHonro2uyecKue npoyeccwyl: CUIOMETp, IBU-
DKCHHE CHApSIOB, IEMHBIC, IIecTepEHYarhie U pPEeMEHHBIC IEepelayu, CKO-
pocmusie nugmeol.

/lemoncmpauuu

Mogenb CUCTEMBI OTCUETA, WILTIOCTPAIINS KUHEMAaTHYECKUX XapaKTePUCTHK
TBUKCHUSL.

Cnocobwi ucciedosanus 08UNCEHUIL.

Unntocmpayus npedenvho2o nepexooa u usmepeHue MCHO8eHHOU CKOPOCU.
[IpeoOpa3oBaHue ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.

[TageHre Ten B BO3IyXe U B pa3peKCHHOM IPOCTPAHCTBE.

HaGuroienue nBM>KeHus Tena, OpOIIeHHOTO O] YIJIOM K TOPU30HTY U TOPH-
3OHTATBHO.

HampaBiieHrne CKOpOCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

/ [peobpazosanue y210801l CKOpocmu 8 pedyKmope.

CpasHenue nymeiti, mpaekmopuii, CKOpoCmeu 08UNCEHUSL 0OHO20 U MO20 Hce
mena 6 pazuvix cucmemax omcuéma.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomol, npakmuxym 3ydqe-
HUE HEPABHOMEPHOT'O JIBIXKEHUS C IENBI0 OMpelelIeHHs] MTHOBEHHOMCKOPO-
CTH.

3 mepenue ycKopeHus npu NpAmMOIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
10 HAKJIOHHOU NIOCKOCMU.

Vccnedosanue 3a8UcuMoCmu nymu om 8pemeHu npu pasHoyCKOPEHHOM O8U-
DICCHUU.

I3mepenue yckopenus c80000H020 NadeHusi (PeKOMEeHO08AHO UCNONIb306A-
Hue yugposoti nabopamopuu).

3ydyeHne ABMXKEHUS Tela, OpPOLIEHHOTO TOPH3OHTanbHO. [Iposepka euno-
mesvl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCIU MeHCOY OAIbHOCMbIO NO-

éma u HauaIbLHOU CKopocmbio meila.

2 3pecb U fanee NPUBOAMUTCA PACLUMPEHHDIN NepedeHb 1abopaTopHbIX PaboT M OMbITOB, U3 KOTOPOTO yYUTEb AeaeT BbIGOP N0 CBOEMY YCMOTPEHMIO € y4ETOM BbibpaHHOro YMK 1 umetoterocs o6opyaosaHus.
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H3yuenue 08udiCeHUss mena no OKPYHCHOCIU C NOCMOAHHOU HO MOOYIO CKO-
pocmuio.

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

2.2 Jlunamuka (7 4yacoB)

2.2 lunamuka (10 gacoB)

[IpuHimn otHocuTenbHOCTH ["anunesd. IlepBoiii 3akon HetoTona. Muepuuans-
HbIC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ilpunuun cynepnosunuu cwi. Bropoi 3akon HerotoHa
U1 MaTepuanbHOr TOUKU. Tperuit 3akoH HbroTOHA 1u1si MaTepuaibHbIX TO-
YECK.
3akoH BcemupHoro taroreHusa. Cuna tspkectu. IlepBas kocMuueckast cko-
[POCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kaueHus). Cumna tpenus. Cyxoe
rperne. Cuiia TpEHUS! CKOJIBKEHUS U criia TpeHus mokost. Koaddumment tpe-
Huys. Cuiia CONpPOTUBIICHUS NPU ABUKEHUU TEJA B AKUIKOCTH WIH rase.
[locTynarenbHoe U BpallaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeNa.
MOMEHT CUJIBI OTHOCUTENIBHO OCH BpalieHus. [lieuo cumel. YcinoBus paBHoO-
BeCUs TBEPIOIO TeEJA.
Texnuueckue ycmpoiicmea u npakmuieckoe npumenerue: MOIIUITHUKY,IBU-
PKEHNE UCKYCCTBEHHBIX CITyTHHKOB.
/lemoncmpayuu
. SIBrIeHMEe nHEpUUH.
. CpaBHeHUE Macc, B3aUMOJIEHCTBYIOLIUX TEl.
. Bropoii 3akoH HeroToHa.
. U3mepenue cuil.
. Croxenue cui.
. 3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT JIe(hopMaIiuu.
. HeBecomocTth. Bec Tena npu yCKOpEeHHOM MOABEME WM MAJICHUMU.
. CpaBHEeHUE CUII TPEHUS TIOKOSI, KAUEHUS M CKOJIb)KEHUS.
. YcnoBus paBHOBECHs TBEPOTO Tena. Bubl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot

1. VI3yyenue nBuxeHus Opycka 1o HAKIOHHOH MIOCKOCTH.

2. UccrnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MIPYKHHE

O©Coo~NOoO Ok WN PR

[lepBriii 3akoH HproToHa. MHeprmanbuble cucTeMbl orcuéra. [IpuHuun ot-
HocutenbHOoCcTU ['anmunes. Heunepyuanvuvie cucmemvl omcuéma (onpede-
ienue, npumepol).

Macca tena. Cuia. [IpuHuun cyneprno3uuuu cuil.

Bropoii 3akoH HetoTOHA /151 MATEpUAIBHON TOYKH.

Tpernii 3akoH HpI0TOHA )11 MaTepuanbHbIX TOYEK.

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

Cuna TsDKeCTH. 3a8ucumMocms YCKopeHus c600600H020 NAOeHUsl OM 8blCOMbl
HaO nogepxHOCMbIO NiaHemvl U om 2eozpaguueckoli wupomovl. Jleudxcerue
HeOecHbIX men u ux cnymuukog. 3axonvl Kennepa. IlepBas xocMuueckas
CKOPOCTb.

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

Cuina tpenusi. Cyxoe TpeHue. Cuiia TpeHHUs! CKOJIbKEHUS U Cuila TPEHUs MOo-
kosti. Koaddumument tpenusi. Cuna COnMpOTUBIECHUS TPH JIBMIKEHUU Tela B
PKUJIKOCTU WM Ta3e, eé 3asuUcumMocms Om CKOPOCHU OMHOCUMENbHO20 O8U-
biceHus.

[asnenue. [ uopocmamuuecxoe dasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u mexHolo2u4ecKue npoyeccuvl: TOAMNIHUKY,
IBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

/lemoncmpayuu

Habnooenue 0sudicenus mei 6 UHEPYUATbHLIX U HEUHEPYUATbHBIX CUCTe-MAX
omcuéma.

[/ [punyun omHocumenbHOCmu.

Kauenue 06yx yununopoe unu wapos pasHol Maccvl ¢ 0OUHAKOBbIM YCKO-
peruem omunocumenbHo HeuHepYUaIbHOU CUCeMbl OMCYeéma.

CpasHenue pasnodelicmayroujeli NPUIONCEHHbIX K Mmery CUll ¢ npouszgede-
HUeM MACCbl mena Ha e20 YCKOpeHUue 8 UHEPYUATbHOU CuCmeMme Omcyéma.
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1 pe3MHOBOM 00pasIie, OT Ux Je(opMaIuy.
3. MccnenoBanue ycaoBuii paBHOBECHS TBEPOTO Tella, UMEIOIIEro OCh Bpa-Iiie-
HIA.

[Pagercmeo cull, 03HUKAOWUX 8 pe3yibmame e3aumooeticmeus mel. zmepenue
lMacc no 83aumooeticmeuio.

Hegecomocmeo.

Bec Tena nmpu yCKOPEHHOM MOIBEME U TTaJICHHH.

[ [enmpobedicHble MexaHu3Mbl.

CpaBHEHHUE CHJI TPEHUS TIOKOSI, KAYCHUST U CKOJIb)KCHHUSI.

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

[Iposepka cunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUMNCEHUsL OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOsIHUE OM €20 MACCHL.
lccrnenoBanue 3aBUCMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKHHCH
[PE3MHOBOM 00pasiie, oT uX JedopMaIuy.

U3yuenue 08udCeHUst CUCTEMbl Mell, C8A3AHHbIX HUMbIO, NEPEKUHYMOU Ye-pe3
né2Kuti O10K.

H3mepenue koaghdhuyuenma mpenus no eeiuyune y2no6020 kodghguyu-
enma 3asucumocmu Fup(N).

Vccnedosanue 0sudicerust 6PYCKa no HAKIOHHOU NAOCKOCMU C NePeMeHHbIM
Koo huyuenmom mpenusi.

H3yuenue 08udCeHUsl 2py3a HA 8AY C MPEHUEM.

2.3 Cratuka TBepjoro tena (5 gacos)

AOcomtoTHO TBEpHmoe Teno. IlocTymarenpbHOoe W BpallaTeIbHOE JBH)KCHHE
TBEPAOro Tena. MOMEHT CUiIbl OTHOCUTENIBHO OCH BpaileHus. Ilineyo cuibl.
CnojxeHue Cuil, IPUIIOKEHHBIX K TBEpHoMy Teny. LleHTp Tsbkectu Tena.
YcinoBus paBHOBecus! TBEPAOro Tejia. Y CTOMYMBOE, HEycToiunBoe, Oe3pas-
ITTYHOE PAaBHOBECHE.

Texuuueckue ycmpoiicmea u mexHOJIO2UYeCKUe HNpoyeccyl. KPOHIITEHH,
CTPOMUTENBHBIN KpaH, pel€TuaThle KOHCTPYKIUH.

Vlemoncmpayuu

Y cioBus paBHOBecus. Buasl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut, npakmuxym Vccie-
TOBaHME YCIIOBHUI paBHOBECHs TBEPAOIO Tella, UMEIOIIEro OCh Bpa-IlEHUS.
KoHcTpyrpoBaHuE KPOHIITEMHOB U PaCUYET CHIT YIIPYTOCTH.
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3yueHre yCTOMYMBOCTH TBEPOTO TEJa, MMEIOIIETO TJIOIIA b OTIOPHI.

2.3 3aKoHbI cOXpaHeHHs B MexaHuKe (6 yacoB)

2.4 3akoHbl coxpaHeHus B Mexanuke (10 gyaco)

MIMIysibC MaTepuanibHON TOUKY (T€a), CUCTEMbI MaTepHAIbHBIX TOUeK. M-
[1yJIC CUJIBI U U3BMEHEHHME UMITYJIbCa TEJIA.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUIKEHUE.
PaboTa cuibl. MOITHOCTD CHITHIL.
KnHeTnueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUU KU -
HETHYECKOM SHEPIUU.
[TorennuansHas s3Heprus. [loTeHnuanpHas sHeprus ynpyro 1eopMupoBaH-HON
pyxuHbl. [loTeHnnanbHas sHeprus Tena BOIU3M noBepxHoctu 3emitd. [loten-
[[1aJIbHbIE M HENOTEHIMAIbHbIE CUIbl. CBsI3b PAaOOTHI HEMOTEHLIUAIb-HbIX CHUJI C
I3MEHEHUEM MEXAHWYECKOM 3HEPIruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHS MeXa-
HUYECKOW SHEPTUU.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoiicmeéa u npakmuyeckoe npumeHerue. BOIOMET, KOIEp,
[IPY>KUHHBIN TUCTOJIET, JBUKEHUE PAKET.
/lemoncmpayuu
1. 3akoH coxpaHEeHUs UMITYJIbCA.
2. PeakTHBHOE JIBUXKEHUE.
3. Ilepexo mOTEHIMATBLHOM SHEPTHH B KWHETUYECKYIO M 00OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomot
1.  H3yuenue aOCOIIOTHO HEYNPYIOro yJaapa ¢ HOMOIIBIO IBYX OJUHA-
KOBBIXHUTSHBIX MasiTHUKOB.
2.  HccnenoBaHue cBS3U pabOThI CHIIBI C U3MEHEHUEM MEXaHUUYECKON
SHEP-THUH TeJla Ha IPUMEPE PACTSHKEHUST PE3UHOBOTO XKTIyTa.

MIMITybC MaTepUaIbHONW TOYKH, CUCTEMBI MATEPUAJIbHBIX TOYEK. [[enmp
lacc cucmemsbl MamepuanbHulx mouek. Teopema o 0gudiceHuu yeHmpa
lmacc.

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

PeakTBHOE NBHIKEHUE.

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

PaGoTa cribl Ha MaJIOM U Ha KOHEYHOM TiepeMeIeHu. [ paguueckoe
npeocmasnenue pabomsi cuivl. MOITHOCTD CHIIBI.

Kunernueckast s3Heprusi MaTepuaibHOU Touku. Teopema 00 M3MEHEHUUKUHE-
TUYECKOW SHEPTUH MATEPUATIbHON TOUKH.

[loTeHuManpHbIe U HEMOTEHIUANIbHBIE CUJIbl. [lomenyuanvras suepeus. 1lo-
meHyuaNbHas SHepeUs ynpy20 0eghopmupo8antou npyicunsl. Ilomen- yu-
anvHas sHepeuss mena 6 00OHOPOOHOM 2pasumayuornom noe. [lomenyu-ano-
Has SHepaus mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20 wapa (6Hympu u
eHe wapa). Bmopas kocmuueckas ckopocmo. Tpemvs kocmude-ckas cKo-
pocme.

CBs13b pabOTHI HEMOTEHIIMATIBHBIX CHJI C U3MEHEHHUEM MEXaHUYeCKOM 3Hep-
TUU CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEpTUuu. Ynpy-eue u
Heynpyaue cmoKHOBEHUS.

Ypasnenue bepnynnu 015 udeanvHotl HcUOKOCMU KaK cle0Cmeue 3aKOHaco-
XpaneHus MEXanUuuecKkol SHepeul.

Texuuueckue ycmpoticmea u mexHonio2udeckue npoyeccuvl: ABKEHUE pa-
KET, BOJIOMET, KONEpP, MPYXKUHHBIM MUCTOJET, eUpockon, guayproe kama-
HUe Ha KOHbKAX.

/lemoncmpayuu

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

3 menenue snepauu mena npu cosepuleHuu pabomeol.

B3anMHbIe NpeBpaleHuss KUHETUYECKOW U IOTEHLUHUAIBLHON DHEPIUM IIPpU
ECTBUM Ha TEJIO CHJIBI TSKECTH M CHIlbl ynpyroctu. Coxpanenue sHep-
Uy npu c60600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKMuKym
1. U3mepenue umnynvbca meia no mopmo3HOMY NYyNiu.
2. U3mepenue cunvl mseu, ckopocmu Mooenu 1eKmpomoouns u MOuWHo-
cmu cuibl mseu.
3. CpasHeHue usmeHeHUus UMnYIbCa meia ¢ UMNYIbCOM CUTbL.
4. Hccrnedosanue cOXpaneHust UMNY1bCa npu ynpyeom 63aumo0eiicmaull.
5. Usmepenue Kunemuueckou sHepeul meia no mopmo3HOMy nymu.
6. CpasneHnue usmeHeHUuss NOMEHYUANbHOU IHEPSUU NPYHCUHBL C PAOOMOU
CUbL MPEHUs.
7. Onpeoenenue pabomvi cUbl MPeHUs NPU OBUNHCEHUU MeJld NO HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekyssipHas hpusuka u TepMoanHaMuka (24 gaca)

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

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# TeopuH (9 yacoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopun (15 yacoB)

(OCHOBHBIE TOJIOXKEHUSA MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBuxenue. Auddysusa. Xapakrep ABHKEHUS U
B3aMMOJCICTBUS YacTUL] BeulecTBa. MoJenu CTpoeHus ra3os, KUAKOCTEN U
TBEP/IBIX TET M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEIIEH.
Macca u pasmeps! Mosiekyil. KonndectBo BemectBa. [locrossHHas ABoraapo.
TennoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp
[lenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOM TeOpuH HealbHOoro raza. AOCoIt0THas TeMneparypa Kak mMe-
[pa cpeHel KMHETUYECKOW SHEPTUH TEIJIOBOIO ABM)KEHUS YaCTHULL ra3a.
[[Ixana remneparyp KensBuna. ['a30BbIe 3akOHBL. Y paBHeHUE Menaene-
eBa—Kuaneiipona. 3akoH /lansToHa. M30mponecchl B HealbHOM Tase ¢ mo-
CTOSIHHBIM KOJINYECTBOM BellecTBa. [ paduyeckoe mpencraBieHne U30mpo-
[1IeCCOB: M30TEpPMa, M30X0pa, H300apa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue: TepMOMeTp, 6apo-

MeTp.
/lemoncmpayuu
1. OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOEHUE BEIECTBa, (OTO-

rpauUMOJIeKyJI OPraHUYECKUX COSAMHEHUM.
2. OnbITh! IO T QY3UH KUAKOCTEH U Ta30B.
3. Monienb OpOyHOBCKOTO IBHKEHUS.

4. Monens onbita lllTepHa.

(OCHOBHBIE TIOJIOKEHUST MOJIEKYIIApHO-KHHeTHuueckoil Teopun (MKT), ux
orbITHOE 00ocHOBaHue. [uddys3us. bpoyHoBckoe BrkeHne. XapakTep
TBIDKEHUS M B3aUMOJCHCTBHUS YaCTHI] BelecTBa. MoJiesn CTpOSHHUS ra3oB,
PKUJIKOCTEN U TBEPBIX TeNl U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
bTHX Mojeneil. Macca u pa3mepsl Moliekyn (atomoB). KonndecTBo Bere-
ctBa. [locrossHHas ABoraapo.

TeroBoe paBHOBecue. Temmneparypa u criocoOsl e€ n3mepenus. [lkana
remneparyp Llenbcus.

Mogenb naeanbHoro raza B MKT: yacTuIlbsl ra3a ABUKYTCS XaOTUUECKUU

HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a30BbIe 3aKOHBI. YpaBHeHUe MeHaeneeBa—KianeiipoHa.

AOcosroTHast TemriepaTypa (mkana temneparyp KensBuna). 3axon Jlams-
TOHA.

30mporiecchl B U1€aTbHOM Ta3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTRA.
['pacduueckoe mpencTaBiIeHHE U30MPOIIECCOB: U30TEPMa, U30X0Pa, U30-

Oapa.

CBsI3b MEX]1y JABJIEHUEM U CPEIHEN KHHETUYECKON YHEpruel mocTyna-Teib-
HOTO TEIJIOBOTO JIBM)KCHHS MOJIEKYJT HICIbHOTO Tra3a (OCHOBHOE YpaBHEHHE
MKT uneanbHOro rasa).

Ces13b abconromuot memnepamypvl mepMOOUHAMUYECKOU CUCHEMbL CO CPeO-Hell

KUHEMU4ecKol 3Hep2ueﬁ nocmynameilbHo2co menjilo6o2o osudiceHus eé
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S. OnbITHI, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3alMO-CHCTBHUS.
6. Mozenb, WILTIOCTPUPYIOIIAsk IPUPOAY JaBJICHUS ra3a Ha CTEHKU COCy/Ia.
7. OnbIThI, WUTIOCTPUPYIOLINE YPaBHEHHUE COCTOSIHUS UJI€AbHOIO Tasa,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaul

1. Omnpenenenne Maccsl BO3lyXa B KJJaCCHOM KOMHAaTe Ha OCHOBE U3Me-
peHniio0bEMa KOMHATBI, AABJICHUS U TEMIIEPATYphl BO3yXa B HEl.
2. VccrnenoBanue 3aBUCHMOCTH MEXAY ITapaMeTPaMU COCTOSIHUSL pas3-

PCKCEH-HOTO rasa.

yacmuy.
Texnuueckue ycmpoticmea u mexHono2uyecKue npoyeccsl: TepMOMeTp, Oa-
[POMETP, noIyUeHUe HaHOMAMePUualos.

/lemoncmpauuu

Moeny IBUKEHHS YaCTHII BELIECTBA.

Moiens OpOYHOBCKOTO JBUKCHHSL.

B10eoponuk ¢ 3anucsio peaibHo20 OpOYHOBCKO20 OBUINCEHUS.

Jlnddy3us sxuaKocTei.

Mopaens onbiTa LlTepHa.

[IpuTsyKeHnE MOJIEKYIL.

Moneny KpUCTaNTNYECKUX PEIIETOK.

Haburoienue u uccieaoBaHue U30MPOLECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomut, npakmuxym Hccie-
Dosanue npoyecca yCmaHo8/e st Menjio8020 pasHo8ecUs npu men-1000Mmexe
eorcoy eopsueti U X0I00HOU 80001

3yuenue uzomepmuieckoeo npoyecca (PeKomeHO008aHo UCNOIb30BAHUE
yughposoil 1abopamopuu).

3yuenue uzoxoprozo npoyecca. M3yuenue uzobapHozo npoyecca.

/[posepka ypasHenus: COCMOsIHUSL.

3.2 OcHoBBI TepMouHaMUKH (10 gacoB)

3.2 OcHoBbI TepMoauHamMuKH (20 yacoB)

TepmonnHamu4deckas cucteMa. BHyTpeHHsIS SJHEPrus TEpPMOJUHAMAYECKON
CUCTEMBI U cr1oco0bl €€ n3MeHeHus. KonnyecTBo TemnoTs! U pabora. BHyT-
[PEHHsI DHEPrUsl OJHOATOMHOIO MIEAIIbHOIO ra3a. Buabl remionepenauu:
TeIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHE. Y IeJIbHAs TEIUIOEMKOCTD Be-
iectBa. KonuuecTBo TEMIOTHI IPH TEIJIONEpEAAYE.

[lonstre 06 agnabatHoM mpouecce. [lepBblif 3akoH TepMoauHamMuKu. [Ipu-
MEHEeHHEe MEPBOTo 3aKOHAa TEPMOAMHAMHUKHU K HM3omporeccam. ['padudeckas
MHTEpIpeTalys paboThl rasa.

Bropoii 3akoH TepmoanHamMuKu. HeoOpaTuMocTh Mpo1eccoB B pUPOJIE.
TernnoBsie MamuHbl. [IpuHIIKATIBEI 1eMCTBUS TETUTOBBIX MammH. [Ipeodpazo-
BaHUs SHEpruM B TernoBbix MammHax. KII/] remmoBoii mammnsl. [ukn Kap-
HOo u ero KII/I. Dxonornyeckue npobdaemMbl TEIIOIHEPTETUKH.

Texnuueckue ycmpoiicmea u hpakmuyeckoe npumeHerue: JBUraTellb BHYT-
[PEHHETO CropaHusi, ObITOBOM X0JIOAUIBHUK, KOHAULIMOHED.

/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue enewnux ycnosuti ons T/] cu-
cmembl. Buewnue u snympennue napamempui. Ilapamempuor T/] cucmemoi
Kak cpeOHUe 3HaA4eHUsl BeUYUH, ONUCHIBAIOUUX e€ COCNOsHUE Ha MUKDO-
CKONUYECKOM yposHe.

Hynesoe nauano mepmoounamuru. Camonpoussonvuas peraxcayus T/ cu-
cmembl K menio8oMy pagHo8ecuio.

Mosenb UaeaabHOro raza B TEPMOJUHAMUKE — CHCTEMa ypaBHEHUH: ypaB-
HeHne MenneneeBa—KnanelipoHa U BbIpaKEHUE JJIsi BHYTPEHHEH SHEPTUH.
Y cnoBusi MPUMEHUMOCTH 3TON MOJIENIM: HU3Kas KOHIICHTPAIIUS YaCTHUII, BBI-
COKHE TeMmneparypbl. BeipaxkeHue 11 BHYTpEHHEH SHEPrUM OJHOATOMHOTO
1ealIbHOTO Ta3a. Keazucmamuueckue u necma-
muyeckue npoyeccul.

JneMeHTapHas paboTa B TepMoIuHaMHKe. Beruncienue paboTsl o rpaduky
rpoiiecca Ha PV-AuarpaMmme.

Ternnonepenava kak cnoco0d M3MEHEHUs1 BHyTpeHHeH sHeprun T/ cuctemsr
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1.  l3MeHeHue BHYTPEHHEH SHEprUHM Tela MPH COBEPIICHUH PaOOTHI:
BBUIET ITPOOKH U3 OYTBUIKH 110/ AEHCTBUEM CKAaTOr0 BO3yXa, HArpEBaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHuUs (BHICOIEMOHCTPALIHS).
2.  V3MeHeHMe BHYTpEHHEH sHEpruu (TeMIeparypsl) Tejaa py TeIuio-
nepe-gave.
3. OmnsIT N0 amabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM
Or-HUBOM).
4.  Mojenu napoBoil TypOMHBI, ABUraTeNsl BHYTPEHHETO CTOPaHUs, peak-
TUB-HOT'O JIBUTaTEJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot

1. I3mepeHue yeabHOU TEIIOEMKOCTH.

0e3 coBepieHus: paboTsl. KoHBeK1s, TEIIONPOBOHOCT, n3ny4yeHnue. Ko-
ITuecTBO TEMIOThL. TermnoémMKocTs Tena. Yoenvnas u monsapnas menio- ém-
Kocmu eewjecmsa. Ypaenenue Maiiepa. Y ienbHast TENI0Ta CTOPAHUS TOM-JIU-
Ba. Pacuér kosmyecTBa TeIoTh pu Temonepenaye. [Touarue 06 agua-
O0atHOM Tporiecce. [1epBrlil 3aKOH TepMOJMHAMUKY. BHYTpeHHSs SHEprusl.
KonnyecTBo TEIUIOTHI U paboTa Kak Mepbl U3MEHEHUs BHyTpeHHel sHeprun T /]
CUCTEMBI.
BTopoii 3aK0H TEpMOIMHAMUKH 11 PABHOBECHBIX IIPOLIECCOB: Yepe3 3a/1aH-
HOe paBHOBecHOe cocTossHue T/l cucteMbl IPOXOAUT €AMHCTBEHHAs a/i1a-
0ara. AGCONIOTHAs TeMIieparypa. BTopoii 3aK0H TepMOIMHAMHKH IS HEPaB-
HOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IE€peaTh TEIJIOTY OT 00jee X0- JIOJHOrO
rena k 6osee HarperoMy 6e3 kommneHcanuu (Knaysnyc). HeoOparu-mocts
PUPOAHBIX IpoLeccoB. [ IpuHIMIBI 1eHCTBUS TEMIOBBIX MAIIHH.
KII. Makcumansuoe 3nauenue KIIJI. [{ukn Kapno. Dxonoruueckue ac-
[EKThl UCIIOJIb30BAaHMsI TEIUIOBBIX JBUTaTelell. TemnoBoe 3arpsi3HeHue OKpy-
PKArOIIEH CpEdbL. Texnuueckue ycmpoti-
Ccmea u mexnHono2uiecKue npoyeccuvl: X0JIO0ANIbHUK, KOHTUIIMOHED, TU3EIb-
HbI 1 KapOIOPATOPHBII IBUTATEINN, NAPOBAs MYPOUHA, NOJYYEHUE CEEPXHU3-
Kux memnepamyp, ymunu3ayus « meniogsvix» 0mxo008 ¢ UCNONb308aHUEM
menni06o2o Hacoca, ymuauzayus OUOOp2aHUYecKko20 monauea O eulpa-
OomKu «mennogouy u snekmposnepeuu. lemoncmpayuu

1. I3meHenue Temneparypsl IpH a1nadaTHIeCKOM paclIMpeHHH.

2. Bo3nymHoe OrHuBo.

3. CpaBHEHHUE YICTHHBIX TETIOEMKOCTEH BEIIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEN SHEPTUu.

5. Uccnenoranue aanabaTHOTO MIpoIiecca.

6. KomnvromepHovle MoOenu meniogvlx oguzcameretl.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomot, npakmuKkym

1. 3mepeHue yAeIbHON TEMI0EMKOCTH.

2. Uccnedosanue npoyecca ocmviéanus eeujecmsa.

3. Uccnedosanue aouabamuozo npoyecca.

4. H3yuenue 63aumoces3u SHepeuL MeNCMONEKYIAPHO20 83AUMOOEUCEUS
1 memnepamypol KUNEHUsi HCUOKOCHE.

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

3.3 ArperaTHbie cocTOsIHMS BemecTBa. Pa3osbie mepexos! (14 gacon)

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOTIOTHAS U

[TapooOpa3zoBanue u KoHAeHcanus. MicnapeHnue u kumnenue. Y neabHas
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OTHOCHUTEIIbHAs BJIAKHOCTb BO3ayxa. HacwlllleHHBIN map. YaenbHas Ten-
mota mapooOpazoBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KUIEHUS OT JaBje-
HUS.
TBépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB
KpucTtaioB. Kuakue kpucramuisl. CoBpeMeHHble MaTepuaisl. [1naBienue u
KpucTayuM3anus. Y 1einbHas Temiora miasieHus. Cyonuma-1us.
YpaBHEHHE TemI0BOro OajiaHca.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: TArpOMETP U IMCU-
XPOMETP, KaJJOPUMETP, TEXHOJIOTUH TOJYYSHHS] COBPEMEHHBIX MaTepHU-aJiOB,
B TOM YKCJI€ HAHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu
1. CgoiicTBa HaCHILIEHHBIX MTAPOB.
2. Kurienve npy MOHWKEHHOM JIaBJICHUU.
3. CriocoObI M3MEpEHUs BIAKHOCTH.
4. HabmoneHre HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
5. JleMoHCTpanys KpUCTAIIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. I3amepeHne OTHOCUTENLHOMN BIQKHOCTH BO3/IyXa.

TEIUIOTa apooOpa3oBaHUsI.

Haceimmennplie u HeHachIIeHHbIEe aphl. KauecTBeHHAas 3aBUCUMOCTbD TIJI0T-
HOCTH U JIaBJICHHS HACBILIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCHU-
MOCTb OT 00bE€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl KHIIe-
HUSI OT JABJICHUS B KUIKOCTH.

BnaxHocTs Bo3ayxa. AOCONIIOTHASA U OTHOCUTENbHAS BJIKHOCTb. TBEpHOE
reno. Kpucranmueckue u amopHbIe Tena. AHU30TPOIHSI CBOMCTBKPHUCTAI-
moB. [11aBnenue u kpuctamm3anus. Y aenbHas Teriora riasienus. Cyonu-
Marusi.

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

Tennosoe pacuupenue scuokocmetl u meépovix mei, 00bEMHOE U TUHEll-
Hoe pacuiupenue. AH2apMOHU3M MENI08bIX KOLEOAHUL Yacmuy euecmea
Kak npuyuna menyiogo2o pacuiupenus mei (Ha KaiecmeeHHoOM YpoeHe).
/Ipeobpazosanue snepeuu 8 hazosvix nepexodax. Ypasnenue meniogozo
Oananca.

/logepxnocmuoe Hamsicenue. Koagguyuenm nogepxnocmnozo namsoice-
Hus. Kanunnsapuvie aenenus. /lasneHue noo UCKPUBIEHHOU NOBEPXHOCHBIO
breuoxocmu. @opmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHoao2uyecKue npoyeccyl: KuaKue Kpu-
CTaJlJIbI, COBPEMEHHBIE MaTEPHAIIHI.

Ulemoncmpayuu

TemoBoe pacmmpenue. CBOMCTBA HACHIIIEHHBIX MapoB. Kunenne. Kune-
HUE TPU IOHUKEHHOM J]aBJICHUU.

3 mepenue cunvl nogepxHocmuo2o Hamsxcenus. Onvlmol ¢ MbLIbHbIMU
naeHKamu.

Cmauueanue. Kanunnapuoie aenenus. Mooenu HenblomoHo8CKOU HUOKO-CMU.
CriocoObl U3MepeHus BIaKHOCTH. McclienoBanne HarpeBaHus U TUIaBlie-
HUSI KPUCTALTHIECKOTO BEIIECTRA.

Buowvl dechopmayuil. Habnrodenue manvix depopmayuti. Yuenuueckuii
hKCcnepumenm, 1ad6opamopnsle padomol, npakmukymlzyuenue 3axo-
HOMepHoCcmell ucnapenus HeUuoKocmell.

3 mepenue yoenvHoli menaiomsl niasieHus ibod.

I3 uenue ceoucme HacbleHHbIX Napos.
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3MepeHue aOCOMOTHOM BIAYKHOCTH BO3/AyXa U OIIEHKA MacChl TApPOBB
[TOMEIIICHUH.

I 3mepenue Koaghdpuyuenma nosepxHOCMHO20 HAMANCEHU.

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

Tema 4. Dnextponunamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 vaca)

4.1 Dnexrpocraruka (10 gacoB)

4.1 Dnextpuyeckoe mose (24 yaca)

DneKTpu3anusl Tea. DJIEKTPUYEeCKUi 3apsi. [IBa BUAA AJIEKTpUYECKUX 3a-
psinoB. IIpOBOIHUKH, OUAIIEKTPUKHA M MOJIYIPOBOAHHMKH. 3aKOH COXpaHe-
HUS QJIEKTPUYECKOTO 3apsja.
BsaumopeiictBue 3aps10B. 3akoH Kynona. ToueuHbli 35eKTpUUecKuii 3a-
psin. DnexkTpudeckoe noje. Hanpspk€HHOCTh anekTpudeckoro nosst. [Ipun-
(U1 CYNIEPIIO3ULIMN NIEKTPUUECKUX MTOJIEH. JINHUN HANPsIKEHHOCTH DIIEK-
TPUYECKOTO MOJIS.
PaboTa cui anekrpoctaruyeckoro noist. [Torennuan. Pasnocts norenmua-
10B. [IpOBOHUKY M TUANIEKTPUKU B AIEKTPOCTATUYECKOM MoJie. Juamex-
TprYecKasi IPOHULIAEMOCTb.
JnekTpoéMkocTb. KonneHcaTop. D1eKTpo€MKOCTh INIOCKOr0 KOH/IEHCa-TOPa.
DHEeprus 3apsHKEHHOI0 KOHAEHCATOopa.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETP, DJIEKTPOCTATHUECKas 3allluTa, 3a3eMJIEHHE 3JIeKTpOonpHoo-
[POB, KOHAECHCATOP, KOMUPOBAJIBHBIN anmapar, CTpyWHbINA IPUHTED.
/lemoncmpayuu

1. YcrpoiicTBO M pUHIMI JEHCTBUS 3JEKTPOMETPA.

2. BzaumopeiicTBre HadIeKTPU30BAHHBIX TEIL.

3. DieKTpuvecKoe MmoJie 3apsKEHHBIX TeJl.

4. TIpOBOTHUKH B JIEKTPOCTATUYECKOM TOJIE.

5. DnekTpocTaTuyecKast 3ammTa.

6. JIMDIIEKTPHUKH B DJIEKTPOCTATHYECKOM TIOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIIOCKOTO KOH/IEHCATOpa OT TUIOIIAAN

ITIaCTUH, paCCTOAHHUA MCXKIY HUMU U }Il/IaJIeKTpI/I‘IeCKOﬁ IIPOHUIIACMOCTH.

8. DHeprus 3apsHKEHHOTO KOHACHCATOPA.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. MI3mepeHue 351eKTpoEMKOCTH KOHIEHCATOpa.

DNIeKTpU3aIus Tel U €€ MPosIBICHUS. DJIeKTpUYecKuid 3aps. JlBa Buia
PIEKTpUYECKUX 3apsaoB. [[pOBOAHUKH, TUAIEKTPUKU U TOJIYIPOBOJHUKH.
(DNIEMEHTAPHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHUS JIEKTpUYe- CKO-
o 3apsijaa.

B3anmopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuye-
ckoe nosie. Ero neiictBre Ha anekTpuueckue 3apsapl. Hanps:k€HHOCTD iiek-
Tprueckoro noJst. [poOusiii 3apsn. JInHUN HaPS-KEHHOCTH HIIEKTPUUECKOTO
oJisi. OAHOPOIHOE ANEKTPUUECKOE MOJIE.

[loTeHIMATBHOCTD 3JEKTPOCTATUUECKOI 0 MoJisl. Pa3HOCTh MOTEHLMAIOB U
HanpsokeHue. [loTeHnmanbHas 3Heprus 3apsaa B 3JIEKTPOCTaTUYECKOMIIO-

ne. [loTenuuan anexTpocraTiueckoro nojs. CBs3b HaPsHKEHHOCTH

MOJIsl ¥ Pa3HOCTH MOTEHIMAMIOB TSl 2JIEKTPOCTATUUECKOTO MOoJIs (KakK 0/1-
HOPOAHOI'0, TAK U HEOJHOPOIAHOTIO).

[IpyHIMI CYTIEPIO3UIMH AIEKTPUUYECKUX MOJIEH.

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

U SKEUNOMEHYUATLHBIX NOBEPXHOCMEL.

[IpOBOAHUKHN B 3JEKTPOCTATHUECKOM I0J€. Y CIOBHUE paBHOBECHUS 3apsi/IOB.
J/IUPIeKTPUKU B 3JIEKTPOCTATHUECKOM ToJie. JuanekTpuyeckas mpoHHUIlae-
MOCTbH BEILIECTBA.

KonzaeHcarop. D1eKTpoEMKOCTh KOHAECHCATOPA. DIEKTPOEMKOCTb TNIOCKOTOKOH-
neHcaropa.

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

/[guoiceHue 3apAHCEeHHOU Yacmuybl 8 0OHOPOOHOM deKmpuyeckom nose. Tex-
HUYecKue yCcmpoucmea u mexHoa02udecKue npoyeccol: HIEKTPOCKOII, MIEKTPO-

METp, IEKTPOCTATHYESCKAS 3aUTa, 3a3EMIICHHE YJIEKTPOIPHOOPOB,
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KOHICHCATOPHI, 2eHepamop Ban de I paaga.

/lemoncmpauuu

Y CTpOHCTBO M MPUHITUIT ACHCTBUS AJIEKTPOMETPA. DJICKTPUUYECKOE TOJIE 3a-
[PSOKEHHBIX APUKOB. DIEKTPUUYECKOE TI0JIE ABYX 3apsyKEHHBIX IUIACTHH.
IMooenv snekmpocmamuyeckozo eenepamopa (Bawu oe I paaga).
[[pOBOAHUKY B JIEKTPUUECKOM I10JI€. DIIEKTPOCTATUYECKAS 3aIIHUTA.
Yempoticmeo u Oeticmeue koHOeHcamopa NOCMOSHHOU U NePeMEeHHOU EM-
Kocmu.

3aBUCUMOCTB 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIAIH T1JIa-
CTHH, PACCTOSTHUS MKy HUMHU M TIUIJICKTPUICCKOU MTPOHUIIAEMOCTH.
DHEprus JIEKTPUIECKOTr0 MOJIs 3apsHKEHHOT0 KOHIEHCATOPA.

3apsoxka u pazpsoka KoHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmukym
Oyenka cu 83auMo0eticmeus 3apsdHCeHHbIX mell.

[Habno0enue npespawjenus s3Hep2uu 3apsxHceHH020 KOHOeHCamopa  IHep-
U0 U3TTYYeHUs

ceemoouooa. Hzyuenue npomeKkanus moka 8 yenu, cooeparcaueli KOHOeHca-mop.
[Pacnpedenenue pasHocmu NOMeHYuanos (HanpsaiceHus) npu nociedosa-
menbHoM coeouHeHuu

Konoencamopos. Hccnedosanue paspsioa KoHoeHcamopa uepes pe3ucmop.

4.2 TlocTostHHBIHN 3mekTpruecKkuil Tok. TOKH B pa3HbIX cpeaax (12 yacos)

4.2 TToCTOSTHHBIH dIIeKTpHUSCKHiA TOK (24 yaca)

DNIEKTPUYECKUM TOK. Y CIIOBHSI CYIIECTBOBAHUS JIEKTPUIECKOTO ToKa. Mc-Tou-
HuKkU Toka. Cua Toka. I1ocTOSHHEIN TOK.

Hanpsoxenne. 3akon Oma 1 ygacTKa LETH.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y AETBHOE CONPOTUBIIEHNUE BEIIECTBA.
[TocnenoBarenbHOE, MapAILIETBHOE, CMEIIAHHOE COEAMHEHNUE IIPOBOIHH-

KOB.

PaGora anekrpudeckoro Toka. 3akoH J[xoyns—IJIenna. MouHoCTh dJiek-
TPUYECKOTO TOKA.

/1C 1 BHyTpeHHEE CONPOTUBIEHUE UCTOUYHUKA TOKA. 3aKkoH OMa /1715 oJI-HOU
(3aMKHYTOH) 25IeKTprueckoit emnu. KopoTkoe 3aMbIkaHue.

DNEKTPOHHAsI IPOBOJUMOCTH TBEPJIBIX METAJIIOB. 3aBUCUMOCTb COMPO-THUB-
ITeHsT METaJUIOB OT TeMmIieparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKUN TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHSI CyIIECTBOBAHUS IIOCTOSTHHOTO
brexkTpudeckoro Toka. Mcrounuku Toka. Hanpspkenne U u DJIC E. 3akon
OMa 111 yyacTKa LIETIH.

DIIEKTPUUECKOE COMTPOTUBIICHHE. 3aBUCUMOCTh COITPOTHUBIIEHHUS! OJJTHOPOI-
HOTO MPOBOJIHUKA OT €0 JAJIMHBI U TUIOIIAIU TIONIEPEUYHOT0 CEUEHUS.

Y 1enpHOE COPOTHUBIIEHHUE BEILIECTBA.

[locrnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE COEIWHEHUE MPOBOJIHU-
KoB. Pacu€r pasBeTBIEHHBIX anekTpuueckux nenei. /lpasuna Kupxeoga.
PaboTa snekrpuueckoro Toka. 3akoH Jxoyns—Ilenna.

MOIIIHOCTD AJIEKTPUYECKOTO TOKA. Tennosas mowHocms, evioensiemas Ha
pezucmope.

DJIC 1 BHyYTpEeHHEE CONPOTUBICHUE WCTOYHMKA TOKa. 3akoH Oma st
[MOJTHOM (3aMKHYTOM) 3JIEKTpUUECKON 1enu. MOIHOCTh UICTOYHUKA TOKA.
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[TonynpoBoaurku. COOCTBEHHAS U TPUMECHASI TPOBOAMMOCTH TIOTYIIPO- BOJ-
HuKOB. CBolicTBa p—N-niepexoaa. [1omynpoBoHUKOBBIE PUOOPHI. DIEKTPH-
UECKUM TOK B PACTBOpAX M paciuiaBax 3JEKTPOJIUTOB. DIEKTPOIU-THUECKAs
cconuanus. JIeKTPOIIn3.

JIEKTPUUECKUN TOK B razax. CaMOCTOSATEIbHBINA U HECAMOCTOSTENIbHBINPA3PSLL.

Mounnus. [lnazma.
Texuuueckue ycmpouicmea u npakmuyeckoe npumeHenue . aMInepMeTp, BOJb-
TMETP, PEOCTAT, HICTOYHUKH TOKA, HJIEKTPOHArpeBaTeIbHbIE IPUOOPHI,IIEK-
TPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyM- HbIH JH-
0[1, TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, TOTYIPOBOJHUKOBEIH MO/, TaJIbBAHUKA.
/lemoncmpayuu

1. VI3smepeHue CHITbI TOKA U HATTPSKEHHSL.

2.  3aBUCHMOCTH CONPOTHBICHHS HUIHMHIPUYECKUX MPOBOTHUKOB OT

JUIMHBI, TUIOIA/IM MTONIEPEYHOro CEYEeHUsl U MaTepuaa.

3. CMenranHO€ COeIMHEHHUE TPOBOIHUKOB.

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

MEHTa U OllEHKa BHYTPEHHETO COIIPOTHBIICHUSI.

5. 3aBHCHUMOCTb CONPOTUBIICHUS METAJIIOB OT TEMIIEPaTyphI.

6. IIpoBOAMMOCTB DIIEKTPOJIUTOB.

7. VckpoBoii pa3psii M MPOBOJUMOCTb BO3yXa.

8.  OnHOCTOPOHHSAS MPOBOJMMOCTD JHOAA.
Yuenuueckuit sxcnepumenm, nabopamopnsie padomuot

1. VI3y4yeHune cMeIIaHHOTO COEMHEHUS PE3UCTOPOB.

2. N3mepenne D/1C ucToyHMKa TOKA U €r0 BHYTPEHHEI'0 COMPOTUBIICHHUS.

3. HabOurotenue anexTposmsa.

KopoTkoe 3aMbIkaHue.

[Konoencamop 6 yenu nocmosHHo20 MoKd.

Texnuueckue ycmpoucmea u mexHoai02uiecKue npoyeccsvl: aMIepMerp,
BOJIBTMETP, PEOCTAT, CYETYHK IEKTPUIECKON IHEPTHH.

Vlemoncmpayuu

l3MepeHne critbl TOKA M HaIpSDKEHHS.

Vccnedosanue 3a8UcUMOCU CUbL MOKA OM HANPANXCEHUs 01 pe3ucmopa,
1aMAbl HAKAIUBAHUSL U C8ETOOU0OA.

3aBHCUMOCTH COMPOTUBIICHUS IIMHAPHUECKUX ITPOBOTHUKOB OT JUIUHBI,
UTOLIA 1 MTOTIEPEYHOTO CEYCHUS U MaTepHaa.

Vccneoosanue 3a8UCUMOCIU CUTLbL MOKA OM CONPOMUGIEHUS NPU NOCIMO=SIH-
HOM Hanpsdcenu.

[Ipsimoe nzmepenue I/C. KopoTkoe 3aMblkaHn€ TajbBaHUYECKOIO AJIe-
MEHTA U OI[CHKAa BHYTPEHHETO CONPOTHBICHUSA. Cnocobwbl coedunenus uc-
mounuxos moka, I[C bamapeil.

Vccnedosanue pazHocmu NOMEHYUAI08 Melcoy NOTI0CAMU UCMOYHUKA
moxa om cuibl moka 6 yenu.

Yuenuuecxkuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym
Vccneoosanue cmeuanio2o coeOuHeHus pe3ucmopos.

I3 MepeHue YOenbHo20 CONpOmueiLeHUs NPOBOOHUKOS.

Vccnedosanue 3a8UcUuMoCmu CUIbL MOKA OM HANPSHCEHUsL OIS IAMNbIHAKAIU-
GaHusL.

Veenuuenue npedena uzmepenus amnepmempa (6orommempa). amepe-
Hue D/1C 1 BHYTpEHHETO COITPOTUBIIEHUS UCTOYHHKA TOKa. Mccredosanue
zasucumocmu 3/[C eanveanuueckozo snemenma om epe-meHu npu Kopom-
KOM 3aMbIKAHUU.

Vccneoosanue paznocmu NOMeHYUAN08 Mexcoy NONI0CAMU UCMOYHUKA
moxa om cuibl moka 6 yenu.

Hccnedosanue 3a8UcCUMOCIU NOJIE3HOU MOWHOCMU UCIOYHUKA MOKA OM
Cunbl MoKa.

HabmtoneHue anekTponausa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

DIIEKTpHUYECKasi MPOBOAUMOCTh PAa3JIMYHBIX BEIIECTB. DJIEKTPOHHAs IPO-
BOJMMOCTB TBEPABIX METAJIJIOB. 3aBUCUMOCTb COITPOTUBIIEHUS METAJJIOB OT
reMiieparypbl. CBEpXIIPOBOAUMOCTb.
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DNEKTpUUECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyukoB. [Toiy-
npoBoAHUKH. COOCTBEHHAs U TPUMECHAS TPOBOJUMOCTD MOYIPO- BOAHU-
KoB. CBoiicTBa p—N-niepexoxaa. IloxynpoBoHIKOBEIE TPUOOPHI. DIEKTPH-
YECKUI TOK B 3JIEKTPOIHUTAX. DIEKTPOIUTHUECKAS TUCCOLMALINA. DIIEKTPO-
mu3. 3akonbl Dapanes 11 ANEKTPOIIN3a.

DIIEKTPUYECKHI TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOSATEIbHBII
[pa3psAn. PasiMuHble TUIIBI CAMOCTOATENBHOIO paspsaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: ra3opaspsiHble
TaMITbI, SJIEKTPOHHO-JIy4eBasi TpyOKa, MOJIyIPOBOAHUKOBBIE IPUOOPHIL:
TOJ1, TPAH3UCTOP, POTOANOM, CBETOINO/; FAIbBaHUKA, padMHUPOBAHUE
ME/IM, BbIIIaBKA aJIIOMUHUS, JJIEKTPOHHAs MUKPOCKOIIHS.

Vlemoncmpayuu

3aBHCUMOCTbH COIIPOTUBIIEHHSI METAJIIOB OT TeMieparypsbl. [IpoBoaumocts
PIIEKTPOJIUTOB.

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

CpasHenue npogooumocmu Memaiios u noaynpo8oOHUKOS.
OQHOCTOPOHHSIS TPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, naéopamopnuie pabomol, npakmuxym
Habmtonenue snextponusa. M3mepenue 3apada 00Ho8aNeHmMHO20 uona. Hc-
c1e008anue 3a8UCUMOCIU CONPOMUBIIEHUS] MEPMOPE3UCOPA OM meM-nepa-

mypoi.
CHamue 8onbm-amnepHoli XapaKxmepucmuku ouooa.

OU3NYECKNU ITPAKTUKYM (16 yacos)

Cnocobvl uzmepenust QuuYecKux GeluuyuH ¢ UCHONb30BAHUEM AHAN0208bIX U
UUPDPOBLIX  UBMEPUMETLHBIX NPUOOPOE U KOMNBLIOMEPHLIX OAMYUKOBbIX CU-
cmem. Abconommuvle U omHOCUMENbHBIE NOZPEUHOCIIU USMEPEHUL (DU3UYECKUX
senuyun. Oyenka epanuy nocpewHocmell.

/IposedeHue KOCBEHHbIX U3MepeHUll, UCCIe008aHull 3a8ucumocmelt Qu3su-
UECKUX BEUYUH, NPOBEPKA NPEONONCEHHbIX 2unomes (6b100p uz pabom,
ONUCAHHBIX 8 MEeMaAMUYecKux pas0enax « Yuenuueckuu sKkcnepumenm, na-
Oopamophbvie pabomol, NPAKMUKYM»).

Pe3seps (2 vaca)

Peseps (10 yacoB)
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TemaTnveckoe niaanupoBanue kKypcalO kiacc

bazoBsIii ypoBeHb (2 yaca)

Yray6nenusiii ypoBeHsb (5 4acoB)

HUYecKoro ABmkeHus. Cucrema orcuéra. Tpaekro-
pust. [lepemernienne, CKOPOCTh (CpeaHSSI CKOPOCTD,
MIHOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM
TOYKH, UX MPOSKIIUU HA OCH CUCTEMBI KOOP/IMHAT.

Koi-B0 [Tema: ®@u3uKa M MeTOAbI HAYYHOT0 MO3HAHUS 2/54 Koi1-BO
4acoB yacoB
1 du3uka — Hayka o npupone. Hayunsie MeToas! 11o-
3HAHUA OKpYXkaromiero Mupa. Posib sxkciepumMenTa u
TEOPHH B MIPOIIECCE TIO3HAHUS MPUPOJIBL. DKCIIEpU-
MeHT B pusuke. MoaenupoBanue GU3NYeCcKux siBiie-
HU U IPOLIECCOB.
J/lemoHcTpanuu 1. AHaIOroBbIe U HU(PPOBBIE U3Me-
pUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC ATYHKH.
1 Hayunble runore3pl. Gu3ndeckue 3aKOHbI U TEOPUU.
["paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[Tpunin cootBercTBUs. Pons u MecTo ¢pusuku B
(bopMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B TPAKTUYECKOHN JCATEILHOCTH JIFOJICH.
Cnocobul uzmepenus usuieckux eeauyun (AHaI0208bie U Yu@dposvle usmepu- 1
menbHble NPUOOPLI, KOMNbIOMEPHblE 0amuUKossie cucmemsl). Iloepewnocmu u3-
Mepenull (husuueckux senuyut (abCoOmMHas U OMHOCUMENbHAS).
Mooenuposanue usuyeckux asieHutl u npoyeccos (mMamepuanvHas mouxa, ao- |1
COIIOMHO MBEPAOe Meno, UOEAIbHAS HCUOKOCMb, UOeAlbHbIU 2a3, MOYeYH bl 3d-
D510).
Ulabopamopnas paboma: Hzmepenue cunvt moka u Hanpsaxcenus 6 yenu nocmo- |1
SIHHO020 MOKA NPU NOMOWU AHANI0208bIX U YUPDPOBBIX UMEPUMENbHBIX NPUOO-
pos.
Tema: Mexannka  18//354
Kunemaruka 4/104
1 Mexanndeckoe aBmkeHne. OTHOCUTEIILHOCTh MeXa-
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CiioxeHHe epeMEILEHUN U CII0KEHUE CKOPOCTEN.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE
nBroKeHue. I'paduku 3aBUCUMOCTH KOOPAUHAT, CKO-
POCTH, YCKOPEHUS, IyTH U NepEMELICHUs MaTepH-
QIbHON TOYKM OT BpeMeHu. CBOOOJIHOE Na/IeHNE.

Y ckopeHre CBOOOHOTO T ICHHUS.

/[suoicenue mena, OpouleHHO20 OO Y2lIoM K 20PU3OHMY.. 1
Basucumocms Koopounam, ckopocmu u yCKopeHusi MmamepuanbHou mouku om |1
Bpemenu U ux epaghuxu
Pewenue 3aoay no meme «/leusicenue mena, 6poutenno2o noo yeaiom K copu- |1
30HmMY. »

KpuBonuneiinoe nBrxeHue. JIBuxkeHne MaTepuaib-

HOW TOYKH 110 OKPYKHOCTH C TIOCTOSTHHOH TI0 MOJTYJTIO

CKOPOCTBIO. YTJIOBast CKOPOCTb, JINHEHHAs! CKOPOCTb.

[lepuon u yactora obpamenus. LlenTpoctpeMurens-

HOE YCKOpEHUE

UTaGopaTopHas pabota: M3yueHue HepaBHOMEp- HOTO

TBUKEHHUS C IIENIBIO ONPE/IeNIeHNsI MTHOBEHHOM

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

lunamuka 7/10u+

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

KOH HproToHa. IHEeprmanbHble CHCTEMBI OTCYETA.

Macca Tena. Cuna. [IpuHIun cynepno3unuu Cuil.

[Bropoii 3akoH HproTOHA 1151 MaTEpUaIbHOW TOYKH.

Tpetuii 3akoH HproTOHA 17151 MaTepUaIbHBIX TOYEK
Heunepyuanvhvle cucmemuvl omcyéma (onpedenenue, npumeput). Bec mena, osu- |1

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

Cratuka (2 u3z 4) Llenmp msoicecmu mena.

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

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

IKBUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3A8UCUMOCTb YCKOpe-
HUs C60000H020 NAOEHUsL OM 8bLCOMbL HAO NOBEPXHOCBIO NIIAHEMbL U OM 2e02Pa-
buueckoii wiupomul. /[gudsicenue HebecHblx men u ux cnymiukos. 3akonvl Kennepa.

/[asnenue. [ uopocmamuyeckoe oasnenue. Cuna Apxumeoa

Peutenue 3a0aq o meme ((ﬂMHCZMuKa»

Tpenue. Buabl TpeHust (IOKOsI, CKOJIbKEHMsI, Kaye-
Hus1). Cuita TpeHns. Cyxoe Tpenue. Cuia TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokost. Koappunuent
TpeHust. Cuila CONpOTUBIIEHUS TP JIBUKEHUH TENa
B KMJIKOCTH WJIU Ta3e.

[TocTynarensHO€E U BpalllaTeIbHOE IBUKEHUE a0CO-
ITFOTHO TBEPIOTO TENA.

MOMEHT CUJIBI OTHOCHUTEIBLHO OCH BpaleHus. [1ineqo
CUJIBL. Y CIIOBMSI pABHOBECHS TBEPIOTO TENA.

(Cratuka 3 u3 4)Vcemotiuusoe, neycmoiiuugoe, be3paziuunoe pasHosecue. Jlabo-
pamopnas paboma: Usmepenue kodgpuyuenma mpenus no eeruyune y2no-6020
Koahpuyuenma zasucumocmu Fmp(N).

[ Ipakmukym «H3mepenue pagnodeticmsyroujeti cui npu 08UxiceHuu bpycka no
HAKJIOHHOU NAOCKOCTUY

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

UTaGopaTopHnast pabota «lccnenoBanue ycioBuii paB-
HOBCCHS TBépI[OFO TCJI1a, UMCIOILCTO OCh BPALICHU ).

(Cratuka 4 u3 4) JlabopartopHas pabora «M3ydeHne yCTOWYMBOCTH TBEPIOTO

TCJIa, UMCIOIICTO IJIOIIAaAb OIMOPHL.»

3aKoHbI cOXpaHeHus1 B MexaHuke 6/10
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IMysibC MaTepUaNbHON TOYKH (Tea), CUCTEMBI Ma-

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

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

[ [enmp macc. Teopema o osudiceHuu yeHmpa macc.

Peuienie 3a0a4 no meme «3axKom COXPAHEHUSL UMNYIbCa»

[PaboTa cribl. MOIIIHOCTE CHITBL.

Kunerndeckas Heprus MaTepuaibHol Touku. Teo-
pemMa 00 M3MEHEHUHN KHHETHYECKOW YHEPTHH.

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

/ [pakmukym « M3mepenue umnyioca meia no mopmMo3HoMYy nymu. »

[ Ipakmukym «3mepenue umnynvca mena no mopmo3HOMY NYMU.»

[loTeHumanbHas sHeprusd. [loTeHnmanpHas sHEprus
yrpyro neopmMupoBaHHOM npykuHbL. [loTeHITMAB-
Hast SHeprHs Tena BOIM3u noepxHocT 3emiu. [lo-
TEeHI[MAIbHbIE U HEMTOTEHIUaIbHbIE CHIIbI. CBS3b pa-
0OTHI HETIOTEHIIMAJIBHBIX CUJI C U3MEHEHHEM MeXaHH-
UECKON YHEPTUH CHCTEMBI TEIl

3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUu. Y Ipyrue
U HEeYIIpyrue CToNKHOBeHus. JlabopaTtopHas

pabota «3ydueHne abCoIOTHO HEYNIPYToro yaapa ¢
MOMOUIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB)

[ lomenyuanvHas snepausi meia 8 0OHOPOOHOM epasumayuonHom none. Ilomen-
YuanvbHas sHepeus meia 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6HYmMpu u

GHE wapa). Bmopaﬂ KOCMU4YecKasl CKopocmbo. Tpembﬂ KocmudecKkas CKopocCnib.
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Ypasnenue bepnynnu 0ns uoeanvrotl H#HcuoKocmu Kaxk ciedcmeue 3akona coxpane- |1
HU MEeXAHUYEeCKOU IHepIUl.
/labopamopnas paboma «Onpedenenue pabomol Cuilbl MpeHusi NPU OBUNCEHUU 1
mena no HaKI0HHOU NAOCKOCTIU. »

Tema: MoaekyJsipHasi pusnka u TepMoauHaMuka 24/49

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

(OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM

TEOPHUH U UX OINBITHOE 000CcHOBaHUE. bpoyHOBCKOE

nBrkenue. uddysus. Xapakrep IBHKEHUS U B3au-

MOJECMCTBUS 4acTHI] BelecTBa. Moenu cTpoeHus ra-

30B, )KHJIKOCTEH U TBEPABIX TEI U 00BICHEHUE CBOWCTB

BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.

Macca u pazmepsl MoJekyi. KonnuecTBo BelecTna.

[locTostHHas ABoranpo. TemmoBoe paBHoBecue. Tem-

neparypa u e€ usmepenue. lllkana remneparyp Liens-

cust
Peutenue 3aday 1
|Peuterue 3aday 1
Ulabopamopnas paboma: Hccrnedosanue npoyecca ycmanosieHus meniogo2opas- |1
HOGecUsi Npu Men1000MeHe MeHcOy copayell U X0I00HOU 000U

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MO-

IIeKyJIIPHO-KMHETUYECKOW TEOPUU UJICAIBHOTO Ta3a.

AOcoTFOTHAsI TeMITepaTypa Kak Mepa CpeHe KuHe-

TUYECKON YHEPTUU TEIIOBOIO JBUKEHHUS YACTHUIL

raza. [lIkana remnepatyp KenbBuHa.
(Mooenv uoeanvrozco easza 6 MKT: uacmuywl 2aza 08UdICymcs Xxaomudecku u He 1
63auUMO0eticmayom opye ¢ Opyeom
Cé53b abCoONOMHOU memMnepamypbt mepmoOUHAMUYECKOU cucmembvl co cpednel |1

Kunemuyeckou aHepeueﬁ nocmynameilbHo20 menjloeoco osudiceHUs eé uacmuy
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Pewenue 3a0ay no meme « OcHosnoe YpaeHerRue MOJI@KyJZﬂpHO-KUH€muV€CKOﬁ
meopuuy

["a30BbIe 3aKkOHBI. YpaBHeHHEe MenaeneeBa—Kiia-
neiipona. 3akoH JlanbToHa

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

[ Ipakmuxym « MU3yuenue uzomepmuyeckoeo npoyecca (peKomMeHO008aHo UCNOIb30-
sanue yugposoil rabopamopuir). »

[ Ipakmuxym « M3yuenue uzomepmuueckoeo npoyecca (PeKomMeHo08aHo UCHOIb30-
sanue yughposoil 1abopamopuu). »

Pewenue 3a0ay no meme «l azoevie 3aKOHbLY

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

JlaGopatopHas pabota: OnpezeneHre Macchl BO3yXaB
KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHHIA 00bEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATyphl BO3AYyXa B HEH.

UlaboparopHas padora «3ydenue nzo0apHOro mporecca

Peutenue 3a0ay no meme «H3onpoyeccwl 6 udeanbHom 2aze ¢ NOCMOAHHbIM KOMU-
uecmsom eewecmsa. I paghuueckoe npedcmasierue u30npoYeccos: U30mepma,uzo-
xopa, uzobapay

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

Oboowarowuii ypox no meme « OCHOBbL MONEKYIAPHO-KUHEMUUECKOL MeopuLLy

OcHoBbl Tepmoaunamuku 10/20

TepmoanHaMuueckas cuctema. BHyTpeHHsIs 3Heprus
TEpPMOJIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ n3Me-
HeHus. KomnuecTBo TemoTsl U paboTa.

BHYyTpeHHsIs SHEPTUsl OJTHOATOMHOTO UJI€AIbHOTO
rasa.

3aoanue enewnux ycaosuti ons T/ cucmemol. Buewnue u énympennue napa- mem-
poi. Ilapamempor T]] cucmemol kak cpeonue 3HAYEHUs BETUYUH, ONUCLIBAIO-UYUX €€

COCMOSIHUE HaA MUKDOCKONUYECKOM YPOBHE.

31




Hynegoe nauano mepmoounamuxu. Camonpouseonvhasn peraxcayus T/ cucmemvik |1
meni080My pagHOBeCUIO.
Mooenv uoeanvHozo 2asa 6 mepmoouHamuke — cucmema ypasHenuii: ypaguerue |1
Menoeneesa—Knanetipona u svipasdxcenue 015 6HympeHHel dHepeuu. Ycnosus
NPUMEHUMOCTNU DMOL MOOENU. HU3KAs KOHYEHMPAayUus 4acmuy, 8blcoKue memne-
pamypol

Bu bl Teruionepeaadn: TeIIONPOBOIHOCTh, KOHBEK-

(151, U3JIydEHHUe. Y 1eJIbHas TEIUIOEMKOCTD BEILECTBA.

KoauyecTBO TEIUIOTHI ITPH TEIUIONEpEaAUE.

[Tonsitre 06 aguabaTHOM mporiecce. [1epBriit 3akoH

TePMOJIMHAMUKH
Keazucmamuueckue u necmamuyeckue npoyeccyl. 1
Dnemenmapuas paboma 6 mepmoounamuxe. Boiuucnenue pabomeol no epaghuxy
npoyecca na pV-ouazpamme
Yoenvnasn u monapras mennoémxocmu eewgecmesa. Ypasnenue Maiiepa 1
Yoenvnasa mennoma ccopanus monnusa. Pacuém xkonuuecmea meniomol npumen- (1
nlonepedaue

[ [pruMeHeHre TepBOro 3aK0Ha TEPMOANHAMUKHU K

n3omnporieccam. ['padudeckas uHTepripeTanus pa-

0OTHI raza.

Bropoii 3akoH TepmoauHamuku. HeobpaTumocTtsb

[POLECCOB B IPUPO/IE.
Pewenue 3a0au no meme «lIpumenenue nepeo2o 3aKona mepmooOuHamMuky K uzo- |1
npoyeccam»
[Konuuecmeo mennomsl u paboma Kax mepul usmeneHus: enympenueti onepeuu 1/ |1
cucmembol
Bmopoti 3aKoH mepMoOUHAMUKU 015 HEPABHOBECHBIX NPOYECCOB: HEBOZMONCHO 1

nepedams menyiomy om bojee X0J00H020 mena K Ooaee Hazpemomy be3 KOMNeH-
cayuu (Knaysuyc).

TerutoBble MalMHbL. [[pUHIMIBI TEWCTBUS TETUIOBBIX
MarmH. [IpeoOpazoBaHust YHEPTUH B TETIJIOBBIX Ma-
muHax. KIT/] tenmoBoi mammnsl. [ukn Kapao u ero
KII/JI.
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DKOJIOTUYECKHE TPOOIEMBI TETIIIOIHEPTETUKH.
UlaGopaTopHas paborta «3mMepeHue yaeabpHON TeIio-
EMKOCTI

UlaGopatopHas pabota: VccrnenoBanue mporecca OCThIBaHUS BELIECTBA.

[ Ipaxmukym «. Mccredosanue aouabamnozo npoyeccay

[ [pakxmukym « Hccneoosanue aouabamuozo npoyecca»

Obobwarowuti ypok no meme « OCHOB8bL MePMOOUHAMUKU»

ArperaTHble cocTosiHUsI BemecTBa. @a3zoBbie nepexoanl 5/14

[TapooOpa3oBanue U KOHACHCANMs. Micnapenue u ku-
neane. AOCOMIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD
BO31yxa. HacellieHHslil nap

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

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

Pewtenue 3a0ay no meme «A6conomuas U OMHOCUMENbHAS 6IANCHOCb Y

/labopamopnas paboma «H3yuenue c8oiicme HaACbIWEHHbIX NAPO8. »

TBEpnoe Teno. Kpucramimnueckue u aMmopgHsbIe TeNa.
AHN30TPOINUS CBOMCTB KpUcTauioB. JKuakue kpu-
crajuibl. COBpEMEHHBIE MaTEPUAIIBI.

[ [n1aBieHue M KpucTaUIM3aLK. Y IeNbHas TEIIOTa
ruiaBsieHus. CyonuMmanus. Y paBHEHUE TEIIOBOTO
OanaHca.

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

Tennosoe pacuupenue sHcuokocmetl u meépovix mei, 00bEMHOE U TUHEUHOoe Pac-
wupenue.
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AHeApMOHUIM MENNO0BbIX KOIeOAHUN YACTUY 8eUieCm8ad KaK NPUYUHA MeNnI08020
pacwupenus men (Ha KauecmeeHHoOM yposHe).

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

Ulaboparopas pabora «M3mepenne moaynst KOHra

O000maromuii ypok 1Mo TeMe «ArperaTHble COCTOS-
HUS BEILIECTBA

/Ipeobpazosanue snepuu 8 (hazosvix nepexodax. YpasHenue mennogoz2o 6a-
nanca.

/losepxHocmuoe namsicenue. Koaghduyuenm nosepxnocmuozo namsicenus. Ka-
NULIAPHBLE AGTICHUSL.

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

Tema: DiexkTpoaunamuka 22/54

JaexkTpocraTuka 10/ DiaexTpuyeckoe moJie 24

DnexTpusanus Tel. JNeKTpudecKuil 3apsn. Jsa Buna
PIIEKTPUYECKUX 3apsaaoB. [[poBOAHMKH, AU- dIIEKTpU-
KW 1 TIOJyTIPOBOJHUKU. 3aKOH COXPAHEHHUS JJIEKTPH-
ueckoro 3apsinaa. BzaumoneiictBue 3apsiaoB.3akoH
Kynona. ToueuHslii 2JIEKTPUYECKU 3apsil.

DnexkTpudeckoe nose. Hanps:E€HHOCTD ay1eKTpuye-
ckoro nosst. [TpuHIun cynepno3unyu eKTpUIECKUX

rosiel. JInHuM HanpsHKEHHOCTH dJIEKTPUUYECKOTO TOJISL.

[lone moueunoeo 3apsoa. Ilone pasnomepro sapscennoii cgpepui. Ilone pasho-
(MepHo 3apadceHn020 no 00veéMy wapa

[lone pagnomepHo 3apadriceHHOU OeCKOHEYHOU NI0CKOCMU

|Pewienue 3a0a4

PaGota cui snekTpocTaruueckoro nomus. [loteHmuan.
Pa3HoCTh MOTEHIIMATIOB

[IpOBOAHMKY U AUDIEKTPUKHU B 3JIEKTPOCTATHUE-CKOM
nosie. J{uanekrpuueckasi IpOHULIAEMOCTb.
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I lomenyuanbHocms 21ekmpocmamuyecko2o nois. Ilomenyuanvuas snepeus 3a-ps- |1
0a 8 H1eKMpPOCMaAMu4ecKom noie.
[Kapmunbl TuHULL HANPANCEHHOCMU IMUX N0l U IKEUNOMEHYUATbHBIX N08epXHO- |1
cmetl.
OoHopoonoe snekmpuueckoe none. Cesizb HANPAKHCEHHOCMU NOJIA U pazHocmu no- |1
menyuanoe 0iis INeKMpoOCmMAamuiecko2o nojisi (Kak 00HOPOOHO20, MAK U HEOOHO-
poonoco).

DnexktpoéMkocTs. Konngencarop.

DK TPOEMKOCTD ITIOCKOT'O KOHJICHCATOPA. DHEPTHSI

3apsDKEHHOTO KOHJICHCAaTopa
[ lapannenvroe coedunenue KOHOEHCAmMopos 1
[locnedosamenvhoe coeouneHue KOHOCHCAmopos 1
Ulabopamopnas paboma: Pacnpedenenue pasHocmu nomenyuanos (Hanpsoicenus) |1
npu nocredosamenbHoOM coeOUuHeHUU KOHOEHCAmopos.

UlaboparopHas pabota «3mepeHue 3MeKTpoEMKOCTH

KOHJICHCATOPA.»

O06001amUN yPOK MO TeMe «INEKTPOCTATUKAY O06001amUN YPOK MO TeMe «IJIEKTPUUECKOE MOJIe)
/[6u0i1CeHUe 3apANCEHHOU YaCMUYbl 8 0OHOPOOHOM 2JIeKMPUYECKOM NoJle. 1
labopamophas paboma « Habniooenue npespawenus snepeuu 3apssfceHHo2o kon- |1
OeHcamopa  IHepeUio U3YyUeHUs: C8emoouood. »
Pewenue 3a0au 1

TexHu4YecKre yCTpOCTBa U MPAKTUUECKOE MPUMEHE-
HUE: 3JIEKTPOCKOI, SJIEKTPOMETP, JEKTPOCTaTHIE-
CKasl 3allUTa, 3a3€MJICHHE DIIEKTPOIIPUOOPOB,

TexHUuecKne yCcTpoiCTBa M IPAKTHYECKOE MpPUMEHE-
HUE: KOHJEHCATOp, KONMUPOBAIBHBIN ammapar, CTpyu-
HBII [IPUHTED

TexHu4eckre yCTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: KOHJIEHCATOp, KOMMPO-Balb-
HBII anmapar, CTpyWHBINA PUHTEP, cenepamop Ban oe I paaga.
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Peutenue 3a0au no meme « 3ﬂ€Kmpu’-l€CKO€ noie»

Peweriue 3a0ay no meme « 3/167{7’1’1]?1/[’-[66'1('06 none)

Obobwarowuil ypox no meme « nekmpudeckoe noiey

[MocTosTHHBII 3JIeKTpUYecKHii TOK. Toku B pa3Hbix cpeaax 12/30

DJICKTPUUYECKUI TOK. Y CJIOBUS CYIIECTBOBAHUS AJICK-
TPUYECKOTO TOKa. MIcTOuHMKM TOKA.

Cuita Toka. [locrosunsiii Tok. Hanpspokenue.

Hanpsocenue U u 3/]C E

HpakmuKyM «HUccnedosarnue 3a8ucumocmu Cuiibl moKa om HANDANCEHUA onsa
VIAMNbl HAKAJIUBAHUA. »

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

3akoH OMa /1715 yyacTKa IeTH.
(DIIEKTPUIECKOE COMPOTUBIICHHUE. Y IEITBHOE COIPO-
TUBJICHUE BELECTBA.

HOCJ’IGI[OB&TGJ'H)HO@, napajajiCJbHOC COCAUMHCHHUE IIPO-
BOJIHUKOB. CMmemranHoe COCAUHCHHNEC ITPOBOJJHUKOB

Kom)encamop 6 yenu noCmoAHHO20 moka

Pewenue 3a0ay no meme «3axon Oma 015 yuacmra yenuy

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

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

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA
Toka. 3akoH Oma J1J1s TOJTHOM (3aMKHYTOM) 3J1eK-
Tpudeckoi nenu. KopoTkoe 3aMbIKaHUeE.
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Pacuém pazeemenénnuix snekmpuyeckux yeneu. llpasuna Kupxeoga

Pacuém pazeemenénuvix snexkmpuueckux yeneu. I[lpasuna Kupxeogha

Pacuém pazsemenénnuix snekmpuveckux yeneu. Ilpasuna Kupxeogpa

(OJIEKTPOHHAsE MPOBOJAUMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTh COTIPOTUBIICHUS METAJIJIOB OT TEM-TIE-
paTtypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B Bakyyme. CBONCTBa DJIeK-
TPOHHBIX IIyYKOB.

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

|Pewienue 3a0au

|Pewienue 3a0au

[TonynpoBogHuku. CoOCTBEHHAs U IPUMECHAs IIPO-
BOJAMMOCTB MOJIYIPOBOAHUKOB. CBolicTBa p—N-T1e-
pexona. [TomynmpoBoiHUKOBBIE TPHUOOPHI.

(JJIeKTpUYECKNi TOK B paCTBOpax M PacIiaBax 3JIeK-
TPOJIUTOB. DJIEKTPOIUTUYECKAS TUCCOLIMALIUS.
DIIEKTPOIIH3.

Baxonvr @apades 0 s1eKmpoausa.

Ulabopamopnas paboma: Hccneoosanue 3asucumocmu 3/[C eanveanuueckocose-
lMenma om epemeHu npu KOPOMKOM 3AMbIKAHUU

|Pewenue 3a0au

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

UlaGopaTtopHnas paborta: U3mepenune DJIC u BHYT-peH-
HCT'O COIIPOTHUBJICHUSA UCTOYHHKA TOKA.

UlaGopatopHast pabota: McciienoBanue pa3HOCTH MOTSHIIUAIOB MEXTy TTOJTFO-Ca-
MKW UCTOYHHUKA TOKA OT CHUJIbBI TOKA B LICIIN.
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Paznuunvie Munvl CAMOCMOImMenbHo20 paap;zc)a 1

[ Ipaxmuxym « Cusmue 801bm-amnepHol XapaKkmepucmuxu ouood. » 1
[/ Ipakmukym « Cusmue 6016m-amnepHou XapaKkmepucmurxu Ouood. » 1
1 [loBTOpEHME TeMBI «MexaHuKa»
1 [ToBTOpEeHME TeMbI «MexaHuKa» [ Ipakmuxym «M3mepenue pasHooeticmsayroweli cui npu 08uUdHceHuy 6pycka no
HAKIOHHOU NIOCKOCMU. »
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmnHo20 HamaNCeHUsL» 1
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HamaNCeHusL» 1
1 [ToBTOpEeHHE TeMBI «ATperaTHble COCTOSHUS BEIlle-
CTBa»

[ToBTOpEHME TEMBI «ATrperaTHble COCTOSHUS BeIlle-

CTBa»
/3mepenue koaghguyuenma nogepxrnocmnozo namscenusi Hsmepenue abco-nom- (1
HOU 61aJICHOCMU 8030YXA U OYEHKA MACCbl NAPO8 8 NOMeueHUU
/3 mepenue koaghguyuenma nogepxnocmnozo namsicenus Msmepenue abco-nom- (1
HOU 61AXCHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeujeHUU
Obobwarowuti ypox 1
68 Peseps 2/10 170
11 kJaacc
[ba3oBblil ypoBeHb (2 yaca) [Yruy0GJieHHbIH ypoBeHb (5 4acoB)
PA3JIEJI 4. DJIEKTPOIMUHAMUKA (11 q) PA3JIEJT 4. DJIEKTPOAMUHAMMUKA (27 u)
Tema 4. Maznummnoe none. Inexkmpomaznumnan unoykyus (11 u) Tema 4. Macnummnoe none (14 u)

[locTossHHBIE MArHUTHI. B3auMoAeCTBUE TOCTOSIHHBIX MarHUTOB. MarHuTHOE [B3auMoeiicTBHE MOCTOSIHHBIX MArHUTOB U ITPOBOJHUKOB C TOKOM. MarHuTHOE
rosie. Bektop MarHuTHOM MHAYKUUH. [[pHHIUIT CynIepnO3UIIMM MarHUTHBIX  [1os1€. BeKTop MarHuTHOM MHAYKUIUK. [[puHIMI Cyneprno3uiui MarHUTHBIX
nosield. JInanu maruuTHOM MHAYKIMU. KapTuHa TMHUI MAarHUTHON MHAYKIMYU [osieid. JImHun MarauTHOW MHAYKIKMKA. MarHuTHOE 1oJie TPOBOAHUKA C TOKOM
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[0JIsSI TOCTOSTHHBIX MAarHUTOB.
MarHuTtHoe 1oJie MpoBOIHUKA ¢ TOKOM. KapTuHa JIMHUN UHAYKIUN
MarHUTHOTO
MOJIsl JJTMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHHKA,
KaTylku ¢ TokoM. OnbIT OpcTena. BzanmoaeiicTBue mpoBOAHUKOB C TOKOM.
Cuna Amrnepa, €€ MOIy/Ib U HallpaBJICHUE.
Cuita Jlopenna, e€ MOAy/b U HarpapiieHue. JBuxKeHNE 3apsSKEHHOM YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM IoJie. PaboTa cuisl
Ulopenna. SIBiieHne 2IEeKTPOMarHUTHOM HHAYKIMK. [I0TOK BEKTOpa MarHUuTHOM
mHaykiuy. JJIC nHaykiuu. 3aKoH 3JIeKTpoMarHuTHOW uHAykuuu dapanes.
Buxpeoe anekrpuueckoe nosie. J]C MHAYKINY B TPOBOJAHUKE, IBHKYIIIEMCS
MOCTyNaTeIbHO B OMHOPOIHOM MarHuTHOM mnose. [IpaBuino Jlenma.
MuaykTuBHOCTD. SBNeHne camouHaAykuuu. I1C caMouHyKIuY.
DHEpPrusi MArHUTHOTO TOJISI KaTYIIKU C TOKOM.
DIIEKTPOMArHUTHOE TI0JIE.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: TOCTOSHHBIC
MarHUThI, AJIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
4acTUll, UHAYKIIMOHHAS TeYb.

Hemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHHUE 3JIEKTPOHHOTIO MyYKa MarHUTHBIM TOJIEM.
JInHUY MHIAYKIUU MarHUTHOTO ITOJIA.
B3anMopneiicTBue 1ByX POBOIHUKOB C TOKOM.
Cuna Amnepa.
HevictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOIIUTA.
SIBneHuE 3IIEKTPOMarHUTHON MHIYKIUU.
IIpaBuio Jlenna.
3aBucumocth JJ{C MHAYKIIMM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
ITOTOKA.
10. SIBeHUE CaMOMHIYKIUU.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. H3ydeHure MarHUTHOIO IOJIS KaTYIIKH C TOKOM.
2. MHccnenoBanue neiCTBHS MOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.
3. MHccnenoBaHue sBJICHUS 3JIEKTPOMATHUTHON UHIYKIUU.

© N A LDdDRE

(mpsiMOTo NMPOBOAHMKA, KaTYIIKU M KpyroBoro BuTka). OnsiT Opcreaa. Cuna
AMmnepa, e€ HarpasieHue U Monyib. Cuia JlopeHia, e€ HanpaBiIeHUue U MOJYIIb.
/IBI>KEHIE 3apsHKEHHON YaCTHIIBI B OTHOPOAHOM MarHuTHOM mose. PaGora cuibl
Ulopennia. MarnuTHoe nosie B BewecTse. Peppomazhemuxu, napa- u
ouamazHemuKu

Texuuueckue ycmpoﬁcmea U mexHoaocuyeckue npoyeccovl. IPHUMEHECHUEC

I[IOCTOSAHHBIX MAarHuToB, SJICKTPOMArHUTOB, TCCTCP-MYIIBTUMETP,
PIICKTPOABUTATEIb SIKOOH, YCKOPHUTEN AJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu

1. Kapruna nuHuil THAYKIUKA MAarHUTHOTO IOJIS ITOJIOCOBOTO M MOAKOBO-
00pa3HOro MOCTOSHHBIX MarHUTOB.

2. Kaprtuna nuHUNA MarHUTHON HMHAYKIUU TOJS JJIUHHOTO MPSMOTO
IIPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHHUKA, KaTYIIKY|
C TOKOM.

3. BzammoneiicTBre AByX MPOBOJHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiictBue cuibl JlopeHiia Ha HOHBI AJIEKTPOIUTA.

6. HaOmronenue nBUKEHHS IMyYKa AJIIEKTPOHOB B MAarHUTHOM IIOJIE.

7. Ipuniun JEUCTBUSA 3JIEKTPOU3MEPUTEIBHOTO puodopal

MarHUTO3JIEKTPUUYECKON CUCTEMBI.
Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomol, nPAaKmMuKym
HccnenoBanre MAarHUTHOTO TOJISL TOCTOSIHHBIX MarHUTOB.
UccnenoBanne cBOMCTB eppOMArHeTUKOB.
HccnenoBanue AecTBYS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.
N3mepenue cuiibl Amnepa.
W3ydeHne 3aBUCHMOCTH CHJIBI AMIIEpa OT CHUJIBI TOKA.
OmnpeneneHne MarHUTHOM MHAYKLIMHM Ha OCHOBE HM3MEPEHHUS CHJIBI
Awmrnepa.

Sk wdE
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Tema 5. Inexkmpomaznumnuasn undykyus (13 u)

SIBIICHUE SIIEKTPOMArHUTHON MHAYKIMU. [I0TOK BEKTOpa MarHUTHOW MHIYKLIMH.
OJIC nHayKIuu. 3aKoH 3JEeKTpoMarHuTHOW uHAYKuu @apanes. Buxpepoe
priekTpuueckoe noie. Toku @yko. 3/]C nHAYKIMY B TPOBOAHMKE, JBUKYIIEMCS
[1OCTyIaTeIbHO B OAHOPOAHOM MaroHuTHoM nose. [Ipasuio Jlenia.

M HaykTuBHOCTD. Karyilika THAYKTUBHOCTH B LIENIN ITIOCTOSIHHOTO TOKA. SIBieHue
camonHAyKuu. IJ]C caMOMHIYKIIMU. DHEPTysi MATHUTHOTO TOJISI KaTYIIKH

C TOKOM. DJIEKTPOMAarHuTHOE MOJIe

Texnuueckue ycmpoiicmea u mexHonro2udeckue npoyeccvl: WHAYKIHMOHHAs]
Me4b, COJICHOW, 3alllUTa OT JICKTPU3ALMUMU TEeJ TMPHU JIBKCHHH B MAarHUTHOM
[moJie 3eMIIH.

lemoncmpayuu

1. HaOGnronenue siBIEHUS JIEKTPOMArHUTHON MHIYKIIUU.

Uccnenosanue 3aBucumoctu 3/1C MHAYKLIHMU OT CKOPOCTH HM3MEHEHUS

MarHUTHOTO MOTOKA.

3. Ilpaswuio Jlenna.

4. Tlagenuwe MarHuTa B aTlOMHUHUEBOM (MEIHOM) TpyOe.

5. SlBneHue caMOMHIYKIIHMH.

6. MHccnenosanme 3aBucumoct JIJIC caMOMHIYKIMH OT CKOPOCTH
M3MEHEHHUS CHITBI TOKA B IICTIN.

no

Yuenuueckuit skcnepumenm, nabopamopnsvie padomut, RPAKMUKYM
1. HccnenoBanue siBIEHUS dJIEKTPOMArHUTHOW MHIYKIIHH.
2. OmnpexneneHne MHIYKIIMA BUXPEBOTO MATHUTHOTO TIOJISL.
3. HccnenoBanue sIBICHUS CAMOWHTYKITUH.
4. COopka MOzeTH AIIEKTPOMAarHUTHOTO TEHEPATOPA.

PA3JIEJI 5. KOJIEBAHW A 1 BOJIHBI (24 )

PA3JIEJI 5. KOJIEBAHWA 1 BOJIHBI (60 u)

Tema 1. Mexanuueckue Ko1e0anus u 31eKmMpPoOMazHumHsle Koneoanus

(94

Tema 1. Mexanuueckue xoneoanus (10 u)
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KonebOarenbHas cuctema. CBOOOJHBIC MEXaHUYECKUE KOJICOaHus.
["apmonnueckue konebanus. [lepuon, yacrora, amruutyaa u ¢gasa KoseOaHuid.
[Ipy>KMHHBII MassTHUK. MareMaTu4eCKUii MassTHUK. YpaBHEHUE
rapMOHHUYECKUX KoseOanuii. [IpeBparenue s3Hepruu Ipu rapMOHHYECKUX
KOJICOAHUSIX.
Konebarenbuplii KOHTYP. CBOOOAHBIC AIEKTPOMAarHUTHBIE KOieOaHusI B
MCaTbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHSI MEXKTy MEXaHUYECKIUMHU U
PbIIeKTpOMarHuTHEIMH KosieOanusimu. @opmyna TomcoHa. 3akoH COXpaHEHUS
PHEPrUH B HIeaTbHOM KojiebaTenbHOM KoHTYpe. [IpencraBienue o
3aTyXaloIux KojieOaHusX. BeIHY K IeHHbIC MEXaHUYECKHUE KOJICOaHHUS.
Pe3onanc. BeiHYXIeHHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUS.
[TepemenHblil TOK. CHHYCOUAANBHBIN TepeMEHHbIN TOK. MOIITHOCTh
MIEPEMEHHOTO TOKa. AMILTUTYIHOE U JCHCTBYIOIICE 3HAYCHUE CUIIBI TOKA U
HanpsokeHus. Tpanchopmarop. [TpousBoncTBo, nepenada u moTpediacHue
PIIEKTPUIECKON SHEPTUH. DKOJIOTUICCKUE PUCKH TTPH IMPOU3BOJICTBE
briekTposHeprun. KyneTypa UCronb30BaHus SIEKTPOIHEPTUU B TIOBCETHEBHOM
PKA3HU

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. SICKTPHUUCCKUH
3BOHOK, TeHEPATOP MEPEMEHHOTO TOKA, JIMHUU AJIEKTPOINepe/ay.

Hemoncmpayuu
1. HccnenoBanue mapamMeTpoB KoyieOaTeIbHOW CUCTEMBI (IIPYKUHHBIN
WM MaTeMaTUYeCKUN MasiTHUK).
HaGmronenue 3aryxarommx kojie0aHui.
HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.
HaGmronenue pezonanca.
CB0OOAHBIE PTIEKTPOMArHUTHBIE KOJIEOAHMS.
OcnumiorpaMmbl  (3aBUCUMOCTA  CHJIBI TOKAa W HAMPSDKEHUS  OT
BPEMEHH ) JUIS AIEKTPOMArHUTHBIX KOJICOaHHIA.
Pe3onanc mpu mociie10BaTeIbHOM COSTMHEHUH PE3UCTOPA, KaTYIIKH
WHJIYKTUBHOCTU U KOHJIEHCATOPA.
8. Monenb TUHUM IEKTPOIIepEaadn.
Yuenuueckuii skcnepumenm, nabopamopnuie padomut

o0k wn

KonebarenbHas cuctema. CBOOOTHBIC KOJICOAHMUS.
["apmonunyeckue konebanusi. Kunemarnyeckoe u JMHAMHYECKOE OMHCAHHE.
(DHEpreTUYeCcKOe ONMMCAHNE (3aKOH COXPAaHEHHUS MEXaHHMUECKON SHEPTrun). Bui6oo
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOTeDAHULL U3 UX IHEP2emuiecko2o
U KUHEMAMUYECKO20 ONUCAHUL.
Amnaumyoa u ¢aza konebanuil. Ces3b amnaumyosbl KoaeOanul Ucxo0OHOU
BENUYUHBL C AMNAUMYOAMU KOLEOAHUL € CKOPOCTU U YCKOPEHUSL.
[lepuron u yacrora konedanuid. [Tepron MasTbIx CBOOOIHBIX KOJICOAaHUIH
MaTreMaTH4ecKoro MasiTHUKa. [leprnoa cBOOOMHBIX KoeOaHUH MPYKUHHOTO
MasITHUKA.
[TonsTHE O 3aTyxaromux KojaeOaHusIX. BeiHyxneHHbIe Konebanus. Pe3oHaHc.
PesonancHas kpuBasi. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOIA.
|ABTOKOJICOAHUS

TexHuueckue ycmpoucmea u mexHolo2UuiecKue npoyeccvl: METPOHOM, Yachl,
KadeJIi, My3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu
1. 3anwuch konedarenbHOrO ABHKEHUS.

2. HaOGmroneHue HE3aBUCUMOCTH TEPHOAA MaJbIX KOJICOaHWH Tpy3a Ha
HUTH OT aMILTUTY/IBL.

3. MUccrnenoBanme 3aryxarommx KojeOaHWA M 3aBUCUMOCTH TIepHOa)
CBOOOIHBIX KOJ€OaHUH OT COMPOTUBIICHHUS.

4. HccnenoBanue kojieOaHWU Tpy3a Ha MAaCCUBHOM TPYKHHE C IIEINIBIO
(dbopMHUpOBaHUS TPEACTABICHUN 00 M€aTbHON MOJENH MPYKUHHOTO
MasITHUKA.

5. 3aKoH COXpaHEeHHUs SHEPIUH MPH KOIeOaHUSIX Tpy3a Ha MPYKUHE.

6. HccrnenoBanue BBIHYKICHHBIX KOJICOAHUH.

7. HaGnroneHue pesoHaHca.

Yuenuueckuit 3xkcnepumenm, nabopamopuuie padomol, nPaKmuKym

1. HccnenoBanue 3aBUCHUMOCTH TepUoJia MabIX KosieOaHUM rpy3a Hal
HUTH OT JAJTUHBI HUTH U MacChl Tpy3a.
2. HWccnenoBaHue mnepeMEHHOro TOKa B LENU M3 IOCIEIOBATEIbHO

1. HWsmepenme  mepuoma  CBOOOJHBIX  KoJeOaHW  HHUTAHOTO
U TIPY>KUHHOTO MasiTHUKOB.

2. V3yueHue 3aKOHOB JIBM)KEHHUS Tella B XOJe KoleOaHWN Ha yIpyrom
HoJBECE.

3. UzyueHue ABMKEHUS] HUTSIHOTO MasiTHUKA.

4. Tlpeobpa3zoBaHue SHEPTrUU B IPY)KUHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHHS aMIUIUTYIIBI 3aTYXaIOIMX KOJTEOaHUH.
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COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKH U PE3UCTOpa.

6. HccrnenoBaHue BBIHYKACHHBIX KOJICOAHUH.

Tema 2. Inekmpomazcnummnuie koneoanus (15 u)

KonebarenbHblit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHUs
B HcILHOM KosieOarepHOM KoHType. @opmyna Tomcona. Cesnzb amniumyovt
zapsioa konOencamopa ¢ amnaumyoou Cuibl MoKd 8 KoJieOameibHOM KOHnype.
3aKOH COXpaHEHMS SHEPTUHU B HICATHHOM KOJIe0aTeIbHOM KOHTYPE.
3aryxaromiye JeKTPOMarHuTHbIe KojebaHnus. BeiHyk1eHHbIe
PIIEKTPOMArHUTHBIEC KOJIEOaHMUS.
[lepemeHHbIN TOK. MOITHOCTH MEPEMEHHOTO TOKA. AMIUTUTYIHOE
1 JICHCTBYIOIIIEE 3HAYCHNE CHIIBI TOKA M HANIPSDKSHUS TIPU PA3ITUIHON (hopme
3aBHCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHHU.
Cunycouoanbhwiii nepemerHblll moK. Pesucmop, konoencamop u kamyuwka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 nepeMeHHo20 moka. Pesonanc moxos.
Pe3onanc HanpsiceHull.
M neanbHblil Tpanchopmarop. [IpousBoacTBo, nepeaaya u noTpedieHue
PIIEKTPUYECKON YHEPTHH.
DKOJIOTUYECKHE PUCKH TIPH MPOU3BOACTBE dIEeKTpodHepruu. KynbTypal
MICTI0JIb30BaHMSI AJIEKTPOIHEPTUN B IIOBCEIHEBHOM KU3HHU.
Texnuueckue ycmpoiicmea u mexHoLocUuecKue npoyeccyl: SIEKTPUIECKUH]
3BOHOK, T€HEPATOp MEPEMEHHOTI0 TOKa, TMHUU IEKTporepeaay.
Jemoncmpayuu
CBoOOAHBIE PTIEKTPOMArHUTHBIE KOJIEOaHMS.
3aBHCHUMOCTh YacTOTHl CBOOOMHBIX KOJNEOAHUNW OT HHIYKTUBHOCTHU
1 EMKOCTH KOHTYDA.
OcunorpaMMbl SJIEKTPOMArHUTHBIX KoJeOaHui.
['eneparop He3aTyxaroUMX EKTPOMAarHUTHBIX KOJIEOaHUH.
Mozenp 71eKTpOMarHUTHOTO TeHEpaTopa.
BoinyxkaeHHble CHHYCOU IaIbHbIE KOJeOaHus.
Pesucrop,  Kkarymika  WMHOYKTUBHOCTM W KOHJEHCATOp B LIETH
MEPEMEHHOTO TOKa.
8. Pe3onaHc mpu mocienoBaTeIbHOM COEJUHEHUH PE3UCTOpa, KATYIIKH
MHAYKTUBHOCTHU U KOHJEHCATOpa.
9. VYcTpoiicTBO M NPUHIMII ACHCTBUS TpaHchopmaropa.
10. Mopueis IMHUY IEKTPOIepeIadn.

™=

Nookow

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, NPAKMUKYM
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1. Uyuenwue Tpanchopmaropa.

2. MHccnenoBanwe  MEpeMEHHOTO0  TOKAa  4Yepe3  IIOCIIENOBATEIbHO
COEIMHEHHBIE KOHACHCATOP, KaTyIIKy U PE3UCTOP.

3. HaOmronenue »1eKTpOMAarHUTHOTO PE30HAHCA.

4. HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKkmpomazHummnsle 60aHul (5 u)

Tema 3. Mexanuueckue u 3n1ekmpomazuumnsie 6oanwt (10 u)

MexaHnuecKue BOJIHBI, yciaoBus pacnpocTtpanenus. [lepuoa. Cxopoctb
pacrpoCTpaHeHus U AJuHa BOIHBI. [lonepeyHsie U IpoI0JIbHbIE BOIHBI.
MuTepdepenius u qudpakiius MEXaHHIeCKUX BOJIH. 3ByK. CKOPOCTB 3ByKa.
[‘pomKocTh 3ByKa. Bricota ToHa. TeMOp 3Byka. DNeKTpOMAarHUTHbIC BOJHBI.
YcnoBus M3My4eHus SJEKTPOMAarHUTHBIX BOJIH. B3anMHast opreHTanus
BekTOpoB E, B, V B anekrpoMarauTHo# BoiHe. CBOWCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTPaKCHUE, TIPEIIOMIICHHE, TIOJISIpH3aIus, TUPPAKIUS, HHTePPEPEHIIU.
CKOpOCTB 3NIEKTPOMArHuTHbIX BOJH. [1Ikana sneKTpoMarHUTHBIX BOJIH.
[IprMeHeHre HEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U ObITY. [IpuHIHIIBI
PaIUOCBS3H U TeNeBHUIeHU. Pagunonokanus. DNeKTpOMarHuTHOE 3arpsa3HeHHe
OKPYKAIOLIEH CPEbI.

Texnuueckue ycmpolicmeéa u npaKkmuyeckoe npumeHeHue: MY3bIKAJIbHbIE
MHCTPYMEHTBI, YJIBTPa3BYKOBasl AMArHOCTHKA B TEXHHMKE M MEIULUHE, pajap,
pauoNpUEMHUK, TEJIEBU30D, aHTEHHA, TenedoH, CBY-neus.

Hemoncmpayuu
1. OOpa3oBaHue M pacHpOCTpPaHEHHE MONMEPEYHBIX U TMPOJOIbHBIX
BOJIH.
2. KoneOmromieecs Teno kak HCTOYHUK 3BYKa.
3. Habmonenue oTpaskeHHs U MPEIOMIICHUS] MEXaHUUYECKUX BOJIH.
4. Habmonenune naTepdepeHnn U AudpaKu MEXaHUUECKUX BOJIH.
5. 3BYKOBOM pE30HAHC.
6. HabmroneHue cBA3M IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYI0U

1 4acTOTOH KosieOaHMii.
HccrnenoBanne CBOWCTB  3JI€KTPOMAarHWTHBIX BOJIH:  OTPAXKECHHE,
MIpesoMIIeHUE, OJsIpr3anus, Tuppakus, HHTepPepeHIIHs.

MexaHn4yecKke BOJHBI, YCIOBUS HX pacnpocTtpaHenus. [lonepednsie
1 IPOJI0JIbHBIE BOJHBL. [lepuos, CKopoCcTh pacipoCTpaHEHHs U JUIMHA BOJIHBIL.
CBoiicTBa MEXaHWYECKHX BOJH: OTPaKEHHE, IPEIOMIICHHE, HHTEP(EePEHIINS
1 Tudpakims.
3ByK. CkopocTh 3ByKa. ['pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[[IymoBOE 3arpsiz3HEHNE OKPY’Karollel cpeibl.
(DJIEKTPOMArHUTHBIE BOJHBL. YCIOBUS H3ITyYEHHS IEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalMs BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.
CBoiiCcTBa 2IIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, IPEJIOMIICHHUE, TIOJISpU3aIus,
mHTepdepeHys u audpaxnus. [lkana anekTpoMarHUTHEIX BoJH. [Ipumenenue
PIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITY. [[puHIMIIBI pagnocBsi3u
1 TeneBuieHus. Pagronokanys. DIeKTpOMarHUTHOE 3arps3HEHNE OKPYKAoLIEH
Cpemabl

Texnuueckue ycmpoucmea u npaxmuieckoe HnpuMeHeHue. MY3bIKaIbHbIe
MHCTPYMEHTBI, pajiap, paJluonpUEMHUK, TEJIEeBU30p, aHTeHHa, Tenedon, CBY-
[eyb, yAbTPa3BYKOBas IMArHOCTUKA B TEXHUKE U MEJTUIIMHE.

Jemoncmpayuu

1. OO0pa3oBaHue U PACIPOCTPAHEHHE MONEPEUHBIX U MPOJOIbHBIX BOJH.

2. KoneOmromeecs Teno Kak HCTOYHHK 3BYKA.

3. 3aBMCHMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUI.

4. HabGmoneHune oTpakeHHsI U IPEITOMIICHHSI MEXaHUYIECKHUX BOJIH.

5. HabGmronenue untepdepeHny 1 Tuppakiud MEXaHUYECKUX BOJIH.

6. AKYCTHYECKHI1 pe30HaHC.

7. CBoMCTBa ynbTpa3ByKa U €ro NpruMeHEHHeE.

8. HaOnronenue cBs3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYIIOH
¥ 4acTOTOH KoJieOaHuii.

9. MHccrmemoBanme CBOWCTB OJJEKTPOMArHMUTHBIX BOJH: OTpakKeHUE,

npejoMIIeHUe, NoJsipu3aiys, Iudpakius, nHTephepeHIusl.
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10. O6HapyxeHne HHPPAKPACHOTO U YIBTPA(YUOIECTOBOTO HU3ITYUCHHIA.
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, npakmuxym
1. WU3ydeHue napameTpoB 3BYKOBOI BOJIHBI.
2. V3yueHwe  pacnpoCTpaHEHHs  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3dMKHYTOM

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomeTpuueckas ontuka. [ IpsMonnHeHoe pacnpoCTpaHEHUE CBETA B
OJIHOPOHOM cpefie. ToueuHblid UCTOYHUK cBeTa. JIyu cBera.

OTtpaxkeHue cBera. 3aKOHbI OTpaXkeHus cBeta. [locTpoenue n3oopakeHuit B
[JIOCKOM 3€pKalie.

[Tpenomiienue cBera. 3aKOHBI MPEIOMIICHHS CBETa. AOCOIIOTHBIN MOKA3aTellb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpeaenbHblil yroi nojJHOro
BHYTPEHHET0 OTPa’KEHUSI.

Jlucniepcus cBeta. CiioxkHbIi coctaB 6enoro cBeta. LiBet. CoOuparomue u
[paccerBaroIINe JTUH3bI.

Tonkast 1uH3a. POKYCHOE paCcCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI.
[TocTpoenune n300pakeHuii B COOMPAIONINX M PACCENBAIOIINX JIMH3AX.
DopMyna TOHKOU JIMH3bI. YBETUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

Bonnoas ontuka. MHTepdepenus ceera. KorepeHTHbIE HCTOYHUKH.
YcrioBust HaOIIOIEHUST MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHOMN
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Tudpaxius ceeta. JudpakiimonHas pemeérka.

'YcnoBue HaOMOIeHNS TIIAaBHBIX MAKCUMYMOB TIpH MaIeHUH
MOHOXPOMATHUECKOTO CBETa Ha JU(PPAKLIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceeTa

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: OYKH, IIyIa,
(oToanmapar, NMPOEKUHMOHHBIN ammapar, MHKPOCKOIN, TEJEeCKOI, BOJIOKOHHA]
OIITHKA, TU(PPAKINOHHAS PEIETKA, TTOJIIPOU.

Hemoncmpayuu

1. IlpssmonuHENWHOE pACIPOCTPAaHEHUE, OTPAKEHHE H IPEIOMIICHUE
csera. OnTuyeckue NpuOOpHI.
[Tonnoe BHyTpeHHEe oTpaxkeHue. Mozennb cBeTOBOAA.
VccnenoBanue CBOWCTB M300pakeHUH B JIMH3aX.

[ [pssMOJIMHEHOE pacIIPOCTPAaHEHHE CBETa B OJHOPOAHOMU cpene. Jlyd cBera.
ToueuHblll NCTOUHUK cBeTa. OTpakeHHUE CBEeTA. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3obpaxkeHuit B miockoM 3epkaie. Cihepuueckue sepkana.
[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCONIIOTHBIN MMOKa3aTeb
rpenomieHusi. OmuocumenvHulii nokasamens npenomnenus. Ilocmosancmeo
uaCmomuvl ceema u COOmMHoUleHue OJIUH 80IH NPU nepexooe
[MOHOXpOMamMuyecko20 ceema uepes 2panuyy pazoena 08yx onmuyecKux cpeo.
Xo0 nyueii 6 npuzme. Jlucniepcust ceera. CioxHbIN cocTaB Oenoro csera. L[Bet.
[TonHOE BHYTpeHHEE OTpakeHHeE. [IpenesbHbIi yroi MoJIHOTO BHYTPEHHETO
orpaxkenus. Codbuparowue u pacceusarowjue 1un3ol. Tonkas nunza. DokycHoe
[PACCTOSIHME U ONITUYECKAsl CHJIA TOHKOM JIMH3BI.

3asucumocms oKycHo20 paccmosnnus MOHKOU chepuyecKol 1uH3bl om eé
ceomempuu U OMHOCUMENbHO20 NOKA3AMEIISL NPEIOMAEHUSL.

DopMyna TOHKOW JIMH3bI. YBEIUYEHUE, JaBAEMOE JIMH30M.

X00 nyua, npoweouieco 1un3y noo npou38oNbHLIM Y2lIoM K €€ 21a6HOU
onmuyeckotl ocu. [locmpoenue uzoopasjicenuti mouxku u ompe3Ka npsamou

6 COOUPAIOWUX U PACCEUBATOWUX TUH3AX U UX CUCTNEMAX.

Onmuueckue npubopul. Paspewarowas cnocoonocms. a3 kak onmuveckast
cucmema.

[ [penensl IPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

Bonnoas ontuka. MaTepdepennns ceera. KorepeHTHbIC HCTOUHUKH. YCIOBHS
HAOIOICHN S MAKCUMYMOB M MUHIMYMOB B HHT€P(EPEHIIMOHHON KapTUHE OT
TBYX KOT€pEHTHBIX UCTOUHUKOB. [IprMepshl Kilaccuueckux HHTEpPEepEeHINOHHBIX
CXEM.

ludpaxus ceera. Audpakiuonnas pemeéTka. YcinoBrue HabIoIeHus TIIaBHbIX
MaKCUMYMOB TIPU MaJCHHH MOHOXPOMAaTHYECKOTO CBeTa Ha JUPPAKIUOHHYIO
[PELIETKY.

[lonsipusanus ceera

Texuuueckue ycmpoﬁcmea u mexHojaocuueckue npoyeccwvl. OYKH,

ayma,
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Mogenu MUKPOCKOTIA, TEIECKOTa.
HaGmronenue narepdepeHImu ceera.
Habmonenue audpakiuu cBeTa.
HaGnronenue aucnepcun cBeTa.
[TomyueHue CieKTpa ¢ TOMOIIBIO TPU3MBI.

© o No ks

10 Habmonenue nonsipu3aiiu cBeTa.
Yuenuueckuii 3xcnepumenm, nabopamopuvie padomuot
1. H3mepeHue nmokasaress MpeoMICHHUS CTEKJIA.
2. HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.
3. HalGmonenue qucnepcuu cBera.

[Tomyuenue criekTpa ¢ HOMOILBIO TU(PAKIIMOHHON PEIIETKH.

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

Jemoncmpayuu
1. 3akoHBI OTpaXE€HUs CBETA.
2. HccrnenoBanue mpenoMIICHHS CBETA.
3. HaOGmronenue moaHOro BHYTPEHHETO OTpaykeHus. Mojienb CBETOBO/IA.
4. MW ccrnenoBaHue xoAa CBETOBBIX IMYYKOB 4Yepe3 ILUIOCKOMApaIeIbHYIO

IUTACTHHY U IPU3MY.
HccnenoBanue cBOMCTB N300pakeHUH B JIMH3AX.
Mopnenu MUKPOCKOIIa, TEIECKOA.

HaOironesue nBETOB TOHKUX IUIEHOK.

5
6
7. Habmronenue naTepdEpPCHIINN CBETA.
8
9

. HaGmronenue nudpakuuu cera.
10. U3yuenue nudpakiinoHHON PEIIETKH.
11. HaGmronenue nudpakiiMOHHOTO CIIEKTpa.
12. HaGnromeHue qucIiepcuu CBETA.
13. HaOnronmeHue mossipu3anyy CBeTa.
14. TlpumeHeHHE TOISPOUIOB JJIsl H3YYCHUST MEXaHUYCSCKUX HAIPsHKCHUI
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, nPAKMUKYM

1.
2.

N AW

10.
11.
12.
13.

N3mepenue nokasaress NpesoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3).

W3mepenne poKyCcHOro pacCTOSHUS PaCCEUBAIOIINX JIMH3.
[Tony4yeHne n300paxeHus: B CUCTEME U3 IUIOCKOTO 3epKajia U JIMH3bI.
[Tomyuenue n300pakeHus: B CUCTEME U3 JIBYX JINH3.
KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

Habnronenue audpakuuu, nuaTepdEepeHIINM U MOJISIPU3aLUU CBETA.
W3ydyeHne mnonsgpu3aliid CBETa, OTPAXEHHOIO OT IOBEPXHOCTH|
JTUAIIEKTPUKA.

W3yuenne naTepepeHInH JIa3epHOro M3Ty4eHHs Ha IBYX IHENsX.
HaGnronenue nucnepcum.

HaGmonenue u uccrienoBanue AMQPpPaKkIMOHHOTO CIIEKTpa.
N3mepeHne 1iMHbI CBETOBOM BOJIHBI.

[Tomyuenue crekrpa H3JIy4€HUs CBETOAMOAA IIpU  [TOMOLIY]
TUGPaKIMOHHON PEeIETKH.
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PA3JIEJT 6. OCHOBBI CIIELITUAJIBHOM TEOPUU
OTHOCUTEJIbBHOCTHU (4 u)

PA3JIEJT 6. OCHOBBI CITELIUAJIBHOW TEOPUM OTHOCUTEJIbHOCTH
(59)

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoswvt CTO (5 u)

I'paHuLIBI MPUMEHUMOCTH KJIACCHYECKON MeXaHUKH. [locTymnarsl
CIIEHMAJIbHOM TEOPUU OTHOCUTEIbHOCTH: UHBAPUAHTHOCTDh MOJYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DWHIITEIHA
OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIllCHHE
UTMHBI.

OHEpPrusi U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEpruel U UMITYJIbCOM PENTUBUCTCKOM YaCTULIbI. DHEPTHUS
MTOKOS

[ paHUIIbI IPUMEHUMOCTH KJIACCHYECKON MeXaHMKU. IIocTynarel cienyanbHON
TEOPUU OTHOCUTEILHOCTH.
[TpocTpancTBeHHO-BpeMeHHOM nHTEepBai. [IpeodpasoBanus Jlopena. YeiaoBue
[IPUYUHHOCTH. OTHOCUTEIBHOCTh OZTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU
1 COKpAILCHUE JIIUHBI.
JHEPrus U UMILYJIbC PEIATUBACTCKON YaCTHLIBI.
CBsI3b Macchl C 3HEPruel U UMITYJIbCOM PETUBUCTCKOM YaCTULIbI. DHEPTHUs
[TOKOS
Texnuueckue ycmpoucmea u mMexHoi02Uu4ecKue npoyeccol:
[IPUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YacTHULL.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, nPaKmuKym
OmnpeneneHne uMIynbca WM 3HEPTUH  PENATHUBUCTCKMX  YacTHII
¢dororpadusM TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

CITYTHUKOBBIC

(o

PA3JIEJI 7. KBAHTOBA S ®U3UKA (15 u)

PA3/IEJI 7. KBAHTOBAS ®U3UKA (25 )

Tema 1. Inemenmot keanmoeou onmuxu (6 4)

Tema 1. Kopnyckynapno — eonnoeoui dyanuszm (15 u )

Dotonbl. Dopmyna [1naHka cBs3u S3HEPrUM (HOTOHA C €r0 YACTOTON. DHEprus
1 UMITYJIbC (POTOHA

OTtkpbiTHE U UccnenaoBanue Gorodddexra. OnbiTel A. I. CroneToBa. 3aKOHbI
doroapdexra. YpaBHenue DitHiureiiHa s poroaddexra. «KpacHas
rpanuna» Gororddexra. laBnenue ceera. OnbiTel I1. H. Jlebenena.

(X MMHUYECKOE ACHCTBHE CBETA.

Texnuueckue ycmpoiicmeéa u npaxmudeckoe npumenenue: (POTOIIEMEHT,
(oTomaTunk, coHeuHas OaTapesi, CBETOINO].

Jemoncmpayuu

®otordh(dHeKT Ha YCTAaHOBKE C IIMHKOBOH TUIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETO (oTodddekra.

CBeToaHnoI.

Conneunast 6arapes.

el R

PaBHOBECHOE TEIUIOBOE U3TydyeHHUE (M3IydeHrne a0COIOTHO YEPHOTO Tela).
3akoH cmenieHus Buna. ['unoresza M. [Inanka o kBaHTax.

@®OTOHBI. DHEPrus U UMITYNIbC (POTOHA.
dororddext. OnbiThl A. I. CToneroBa. 3akoHbl poTodPdekra. YpaBHeHUE
DitHIITeHa 115 poToaddexra. «KpacHast rpanuna» Gotosddexra.
/laBiieHue cBeTa (B YaCTHOCTH, /IaBJIEHUE CBETA HA a0COJIFOTHO MOIVIOLIAIOITYIO
11 a0COTIOTHO OTpaxarolryto nmosepxHoctsb). OnbiTel [1. H. JleGenena.
BonHoBeIE cBOMcTBA yacTull. Bomnsl ne bpoiura. [nnaa BoaHs! e bpoitns
1 pa3Mepbl 001aCTH JIOKATU3aMK JBYOKYILIEics yacTuisl. KoprnyckynspHo-
BOJTHOBOH Jyanu3Mm. [{udpakmus 3eKTpoHOB Ha KpUCTaJIax.
Crnenuduxa namepenuii B Mukpomupe. COOTHOILIEHHS HEONpeeIEHHOCTEeM
[ citzenOepra
Texnuueckue ycmpoucmeéa U MmexHONO2UYeCKUue npoyeccvl: CHEKTPOMETD,
borornemMeHT, (QOTOAATUMK, TYHHENIbHBIII MHMKpPOCKOI, COJIHEYHas Oarapes,
CBETOAMO/.
Jemoncmpayuu

1. ®otorddexT Ha yCTaHOBKE C IMHKOBOM MIACTUHOM.

46



2. HWccnenoBaHue 3aKOHOB BHEIIHETO (OTOdPdEKTA.
3. HccrnenoBanue 3aBUCHMOCTH CONPOTHBIICHUS TOTYINPOBOAHUKOB OT
OCBEIIEHHOCTH.
4, Cseroauo.
5. Conneunas 6arapes.
Yuenuueckuit sxkcnepumenm, nabopamophsvie padomut, RPAKMUKYM
1. HccnenoBanue GpoTope3ucTopa.

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

HaITPsAKCHUS.

Tema 2. Cmpoenue amoma (4 1)

Tema 2. ®uzuka amoma (5 u)

Monens aroma Tomcona. OnbiTel Pesepdopia 1mo paccessHuIO o-4acTHIl.
I lmanerapHas monens aroma. [loctynarsr bopa.
31ydeHne u momionieHne GOTOHOB MPHU MEPEXO0IE aTOMa C OAHOTO YPOBHS
bHepruu Ha Jpyroil. Bunael ciektpoB. CHekTp ypOoBHEH SHEPruu aroMa
BOIOPOAA.
BonHoBbie cBoiicTBa yactull. Boinsl e bpoitns. KopnyckynspHo-BoHOBOM
Tyasm.
CHOHTaHHOE U BBIHYKJEHHOE U3JIyY€HHE
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue. CrieKTpaabHbINA
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu
1. Monens onbita Pezepdopaa.
2. Ompenenenue JUIMHBI BOJHBI J1a3epa.
3. HaOmronenue nuHENYaTHIX CIEKTPOB U3TYUCHHUS.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nadopamopnuie padbomut
1. HaOmroneHue JIMHEHYaToro CIeKTpa.

OnbITHI 110 UCCIIEA0BAaHUIO CTpOeHus aroma. [lnanerapHas Mmoznens aroma
Pesepdopna.
[Toctynarsl bopa. U3ny4yenne u moromenre (OTOHOB MPH MEPEX0JIe aToMa
C OJTHOTO YPOBHS SHEPTUU HA JPYTOM.
Bubl criektpoB. CEKTp ypOBHEHN 3HEpPruu aroma Bo10po/ia.
CrioHTaHHOE M BBIHY)KJIEHHOE H3JIydyeHue ceta. Jlasep
Texnuueckue ycmpoucmea u mexHoNo2UYecKUue nNpoyeccovl: CIEKTPaJIbHBIN
aHaJIN3 (CIIEKTPOCKOIN), Ja3ep, KBAHTOBBIH KOMITBIOTED.
Jemoncmpayuu
1. Monens onbita Pezepdopaa.
2. HaGmroneHue TUHEHYATHIX CIIEKTPOB.
3. YcTpo#CTBO U AeCTBHE CUETUYMKA HOHU3UPYIOIINX YaCTHII.
4. OrnpeneneHue JUIMHBI BOJIHBI Ja3€PHOTO U3ITYyICHUSI.
Yuenuueckuit sxkcnepumenm, nadopamopmsie padomol, nPaKmMuKym
1. HabGmronpeHue IMHEHYATOTO CIIEKTpA.
2. UccnenoBaHue CHeKTpa pa3pekeHHOTO
Y U3MepeHue nocrostaaon Puabepra.

aTOMapHOTO  BOZIOPOA

Tema 3. Duzuka amomno2o a0pa u Inemenmapuvix yacmuy (5 4 )

Tema 3. Duzuxka amomno2o a0pa u InemeHmapuvix yacmuy (5 4 )

(DKCIIEPUMEHTBHI, I0KA3bIBAIOIINE CI0KHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktuBHOCTU. OmbITEI Pe3epdopna no onpeneneHuio cocraBa
panroakTuBHOro n3nydenus. CpoiicTBa anb(a-, 6eTa-, raMMa-u3JIy4yeHusl.

Hyxnonnas monens siapa [eizenoepra—Banenko. 3apsa siapa. MaccoBoe
qrcio sipa. M30Tomsl.

PasnoakTHBHOCTH. Anb(a-pacrnajl. DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
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BinsiHue panoakTUBHOCTU HA KUBbIE OpraHu3Mbl. OTKpPBITHE IPOTOHA U
HeriTpoHa. Hykmonnas monens siapa [eiizenoepra—lBanenko. 3apsn sapa.
MaccoBoe uncio siapa. Mzoronsl. Anbda-pacnan. DIeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnajl. ['amma-u3iydenue. 3akoH paMOaKTUBHOTO
pacrtiaga. DHeprus CBA3M HYKJIOHOB B spe. Saepubie cuibl. Jledekt macch
sipa. SlnepHsie peakuuu. Jlenenue u cuutes anuep. AnepHblid peakTop.
TepmosinepHslii cuaTes. [IpobiaeMbl 1 NEepCIEKTHBHI SIIEPHOI SHEPTETUKH.
JKOJIOTUYECKUE aCTIEKThI SJCPHOI SHEPTeTUKU. DIeMEHTapHbIC YaCTHUIIBI.
OTKpBITHE IO3UTPOHA. MeTOobI HAOIIOAEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX
wacTuil. @yHaaMeHTalIbHbBIE B3auMoeicTBUs. EquHCTBO hnsndeckoi
KapTUHBI MUPA
Texnuueckue ycmpoicmea U npaKmuyeckoe HpUMeHeHue:
Kamepa BuiibcoHa, siiepHbIi peakTop, arToMHast bomOa.
[emoncmpayuu
1. CY&TYMK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1. HccnemoBanue TpeKoB yacTuil (10 rOTOBBIM (oTorpadusim).

JAO3UMCETP,

["amMMa-u31ydeHue. 3aKOH paJioaKTUBHOIO pacnaaa. PaguoakTuBHbIE H30TOIBI B
rpupoe. CBOMCTBA HOHU3UPYIOLIETO U3JTydeHus. BiusiHue paiuoakTUBHOCTH
Ha KUBBIE OpraHu3Mbl. EcTecTBeHHBIN (OH n3mydeHus. JJosumerpus.
ODHEeprust CBA3M HYKJIOHOB B sijipe. SlnepHble cuibl. Jledext maccsl sapa.
SInepubie peakuuu. Jlenenue u cunres suep. Anaepusie peaktopsl. [Ipodaembl
YIIPaBIsiEMOr0 TEPMOSIIEPHOTO CUHTE3a. JKOJIOTUYECKUE ACTIEKTHI Pa3BUTHS

51 1€pHOM SHEPreTUKU. MeTobl perucTpalnuu U NCCIe0BaHMsI JIEMEHTAPHBIX
yacTull. PyHAaMEHTAIbHbIE B3aUMOACUCTBHS. bapuOHbI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanaapTHol Moaenu. KBapk-ImitooHHast MOJIENb aIPOHOB.
dusuka 3a npeaenamu CrangapTHoil Monenu. TéMHas Marepus U TEMHas
pHeprus. EnuHcTBO (pr3nueckoil KapTUHBI MUpA.

Texnuueckue ycmpoucmea u mexHoai0cudecKue npoyeccvl: T03UMETp, Kamepa)
BunbcoHa, sAepHBIA pPEaKTOp, TEPMOAJEPHBI peakTop, aroMHas OomoOa,
MarHUTHO-pE30HaHCHAast ToMOrpadus.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomut, nPAaKMUKym

1. HccnenoBanue TPeKoB YacTull (110 TOTOBBIM (doTorpadusim).
2. HccnenoBanue paguoakTUBHOTO ()OHA C MCIIOIB30BAHUEM JO3UMETPA.
3. H3zyuenwue norouieHus 6eTa-4yacTULl aIFOMUHUEM.

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3UKMU (7 u)

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3NKMU (12 u)

Tema 1. dnemenmut acmpoguzuku (7 u )

Tema 1. dnemenmot acmpogpuzuku (12 u )

DTanbl pa3BUTHs acTpoHOMUHU. [IpUKiIaiHOE U MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuu. Bun 3Bé3mHoro Heba. Co3Besnus, spKue 3BE3/IbI, MIIAHETHI,

nx Bugumoe asrxkeHne. Comneunas cuctema. Comaie. ConHeuHas
AKTUBHOCTH. McTounuk sHeprun ComHna u 3BE371. 3BE3/1bI, HX OCHOBHBIE
XapakTEepUCTUKU. J[MarpamMmma «CreKTpaabHbIM KIacC — CBETUMOCTBY. 3BE3/1bI
TIaBHOM IOCIIEAOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTE)

17151 3BE3/1 NIAaBHOM NOCIIEN0BATEIbHOCTU. BHYyTpeHHEE CTpOEHHE 3BE3.
CoBpeMEeHHBIE TTPEICTABIICHUSI O TIPOUCXOXKICHUH 1 dBOTIOIMK CoTHIA U
3BE3. DTallbl JKM3HHU 3BE3].

Muteunbiii [1yte — Hama ["anaktuka. [Tonoxenne n aukenne CoHIA B
["anaxtuke. Tunel ramakTuk. PaguoranakTuku U kBazapbl. YEpHbIE IbIPHI B
sapax ranaktuk. Beenennas. Pacimpenue Beenennoit. 3akon Xa606:ma.
Pazberanue ramaktuk. Teopust bonbioro B3peiBa. PennkroBoe usnydeHue.
MacmrabHast ctpykTypa Beenennoil. Meraranaktuka. Heperménnsie

DTarnbl pa3BUTHS acTpoHOMHH. [IpuKiiamHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUU. [[puMEHUMOCTD 3aKOHOB (PU3UKHU I OOBSICHEHHS TPUPOIBI
KOCMHYECKHUX O0BHEKTOB.

MeTopl ACTPOHOMHUYECKUX HcciieqoBaHuM. COBpEMEHHBIE ONTUYECKHE
TETIECKOTIBI, PAJIMOTEIECKOTBI, BHEATMOC(EpHAst aCTPOHOMHS.

Bun 38é3nH0TO HeOa. Co3BEe3 MM, SIpKHE 3BE3bI, INIAHETHI, UX BUTUMOE
IBIDKEHUE.

CollHeUYHas cUCTeMa.

Connue. ConHeyHast akTUBHOCTb. IcTouHuK sHeprun CoiHua u 3BE37.
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpaMma «CneKkTpagbHbII KjIacc —
CBETHMOCTB». 3BE3/bI NIABHOM IOCIIEIOBATENILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTbY ISl 3BE3]1 INIABHOM MOCIeI0BaTeIbHOCTH. BHYyTpeHHee cTpoeHue
3BE3. COBpEeMEHHBIC MPECTABICHUS O MPOUCXOKIECHUHN U dBOIFOIMN COoNHIIa 1

48



po0IEeMbI ACTPOHOMHUH.
Yuenuueckue naonrwoenun
1. HaOmronenus HEBOOPYKEHHBIM IJA30M C  HCIIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~ NPUIOKEHUM I  ONpENeNeHus IOJIOKEHUs
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IUS
CeBepHOro NoJyuIapus U sipkue 3BE3/bl.
2. HaGmronenwus B Teneckon Jlynsl, mianet, Mieanoro Ilyrtu.

3BE3/. DTalbl )KU3HU 3BE3/.
Mineunsiii [lyte — Hamia ["anaktuka. [lonoxxenue u nuxenue ColiHia B
["amaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHbIE ObIPEI B
siipax rajnakTtuk. Beenennas. Pacimmpenne Beenennoii. 3akon Xa60ma.
Paz6eranue ranaktuk. Teopust boibiioro B3psiBa. PenukroBoe uznyueHue.
MacmrabHas cTpykTrypa Beenennoit. Meraranaktuka.
Hepeménnsie npobiaemMbl aCTpOHOMHUH

Yuenuueckue nabnwoenusa:

1. HaGmromenust  3BE3THOTO He0a  HEBOOPYXKEHHBIM  IIIA30M|
C MCITOJIb30BAHUEM KOMITBIOTEPHBIX TMPHIIOKCHUN ISl OTPE/ICICHUs
MOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3nusi CeBEepHOTO MONyIIapusl U IPKUE 3BE3IBI.

2. HaGmronenus B teneckorn JIyHBI, IUIaHET, TyMaHHOCTEH U 3BE3THBIX

CKOIUICHHUM.

OU3UUYECKUN [TPAKTUKYM (16 uacos)

Cnocobvbl  uzmepenusi  Quu4ecKux GelUHUH C UCNONb30BAHUEM — AHALO208bIX
U YUPDPOBbLIX UIMEPUMETLHBIX NPUOOPOE U KOMNBIOMEPHBIX OAMYUKOBLIX CUCHIEM.
Abcomommvie u OMHOCUMETbHBLE NOSPEUHOCHIU USMEPEHUT (DUBUUECKUX BETUYUH.
Oyenka epanuy nocpeutHocmetl.

IIposedenue KoceeHHbIX UMePEeHUll, UCCIeO08AHULL 3A8UCUMOCTEl
Qusuueckux seIUdUH, NPOBEPKA NPEOTIOHCEHHBIX 2unomes3 (8blOop uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazienax « Yuenuueckuil SKcnepumenm,
J1a60pamopHvle pabomvl, NPAKMUKYM»).

OBOBIIAIOIIEE ITOBTOPEHMUE (4 u)

OBOBIIAIOIIEE IOBTOPEHMUE (15 1)

Ponb pu3uku 1 acCTpOHOMHH B IKOHOMHUYECKOM, TEXHOIOTHUECKOH,
COLIMATILHON U ATHUYECKOU c(hepax NesTENbHOCTH YeIOBEKa; POJIb H MECTO
(hU3UKH U ACTPOHOMHUHU B COBPEMEHHON HAYYHOW KapTHHE MUPA; POIh
¢busnueckoii Teopuu B GOPMUPOBAHUY MPEACTABICHUHN O HU3NYECKON
KapTUHE MUPa, MECTO (PH3NUYECKOI KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUN O IPUPOJIE

O6001IeHNe U CUCTEMATH3AIINS COIEPKAHUS Pa3/IeioB Kypca «MexaHuKay,
«MonexynsipHas (pU3MKa U TEPMOAUHAMUKAY, « ITEKTPOAUHAMUKAY,
«Komnebanus v BoIHBI, «OCHOBBI CIIEIMATIBHON TEOPUH OTHOCUTEIIBHOCTHY,
«KBanToBas pusnkay, «NEMEHTH aCTPOHOMHUU U aCTPOPHUIUKI.
Pomp  ¢Qusukm  u acTpoHOMHHM B SKOHOMHYECKOH,  TEXHOJIOTHYECKOH,
COLIMANILHOM W ATHUYECKOW cdepax IesTEIbHOCTH YelIOBEKa; POJb M MECTO
(U3UKM W aCTPOHOMHUHU B COBPEMEHHOW HAydHOM KapTHHE MHpa; 3HAYCHHUE

OHHC&TCHLHOI‘;I, CI/ICTCMaTI/I3I/Ipy}OH_IeI71, OOBSICHUTEILHOU M HpOFHOCTH‘-ICCKOﬁ
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¢byHKUIMi (U3NYECKOi TEOpHH; poiib (PU3NUECKOW Teopuu B (POPMHPOBAHUHU
IpEICTaBICHUI O GU3MYECKOW KapTUHE MHUpPa, MECTO (PU3NYEeCKON KapTHHBI
MHUpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MPEACTaBICHUIN
0 Ipupose

Peseps (3 1) Peseps (10 u)

TemaTudeckoe IJIAHUPOBAHUE KypcCa

11 kaace
bazoeuvtit yposens (2 uaca) ‘meﬁﬂeunbtﬁ yposens (5 uacoes)
Komn-Bo DJIeKTPOIMHAMUKA(nponokenne) 11/27
4acoB MarnuTtHoe noJie 6/14
1 B3anmoelicTBrE MOCTOSHHBIX MAarHUTOB U IIPOBOJTHUKOB C TOKOM. MarHutHoe
rosie. BekTop MarHuTHOM MHAYKIKK. [IpUHIAII CyTIepIIO3UIIMM MATHUTHBIX M1OJIEH.
UIiHMM MarHUTHOW MHAYKLUH.
1 MarnuTHOE T0JIe TPOBOJHHUKA C TOKOM (TPSMOTO MTPOBOAHUKA, KaTYIIIKH U
KpyroBoro BuTka). OneiT Dpcrena. KapruHa muHUNA MarHUTHON MHTYKITUH TIOJIS
MOCTOSTHHBIX MarHUTOB.
1 Onpeoenenue ycioutl NPUMEHUMOCMU MOOenU OOHOPOOHO20
MacHUMHO20 NOJIA.
1 Onpedenenue HanpasieHus UHOYKYUU MACHUMHO20 O
NPOBOOHUKA C MOKOM
1 Maenummnoe none 6 sewecmee. Peppomaznemuru, napa- u -
ouamacHemuku
1 Cuna Amrnepa, €€ HanpaBiIeHUE U MOIYIb.
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Cuna Jlopenna, €€ HanpaBiIeHUE U MOIYIb.
JIBM>KeHHE 3apsKEHHOM YaCTHLIBI B OJHOPOJHOM
MarHuTHOM mose. PaGora cuiet Jloperma.

IIposedenue Koc8eHHbIX UsMepeHUll culbl Amnepa, npogedeHue
uccie0osanuss  3a8ucumocmeli  mexcoy  QusuvecKkumu
BEIUYUHAMU U ONBIMOE N0  NPOBEPKE  NPEONONCEHHOU
eunomesvl Npu U3yueHuu Oelcmsus NOCMOSAHHO20 MA2HUMA
HA PAMK) € MOKOM

ObvacHenue 0CHOBHBIX NPUHYUNOE OEUCMEUS MEXHUUECKUX
ycmpoucme

Ilpumepwl pewenus 3a0au no meme «Cuna Amnepa»

Texnuyeckue YCTPOﬁCTBa " TCXHOJIOTHYCCKHC ITPOUCCChI: IIPUMCHCHUC
MMOCTOAHHBIX MArHUTOB, SJICKTPOMAIrHUTOB, TCCTCP-MYJIIbTUMETP, JICKTPOABUTATCIIb
HKO6I/I, YCKOPUTCJIN SJICMCHTAPHBIX YaCTHUII.

JlaboparopHas padorta Nel «Habmronenne qeiicTBUSI MArHUTHOTO TIOJIST HA TOKY

IIpumepvwl pewenus 3a0au no meme « Cuna Jlopenya»

Peuienue pacuémuulx 3a0ay ¢ 1610 3a0aAHHOU U HESABHO
Ba0anHoll huzuyecKol MOOenbo ¢ UCHONb308AHUEM OCHOBHBIX
3akono6 u popmyn no meme «Maznumnoe noney.

[Pewienue kauecmeennvix 3a0ay, mpeoyrouux npumeHeHus
sranull no meme « Maznummnoe noney.

DJIeKTPOMATHUTHASA UHAYKIMA 5/13

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

3aKoH 3JIeKTpOMarHuTHOM nHayKuu dapanes.
Buxpesoe anekrpuueckoe nose. Tokn Pyxo.

D/[C unoykyuu 6 npoBoOHUKe, OBUNCYULEMCSL NOCIYNAMENbHO
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6 0OHOPOOHOM MAZHUMHOM NoJle.

[ Ipumepwvl peutenus 3a0ay no meme « 3aKoH
1eKmMpoOMacHUMHOU UHOYKYUU»

PeuwieHue pacuémuulx 3a0ay ¢ s16HO 3a0aAHHOLU U HEABHO
3a0aHHO u3UUECKOl MOOENbIO C UCNONIb308AHUEM OCHOBHBIX
3aKOH08 U PopMYIL nO meme « DNeKMmpPOMACHUMHASL UHOYKYUSLY.

[IpaBuio Jlenna. MaayktuBHOCTh. Karymika
WHJIYKTUBHOCTHU B II€NH MOCTOSTHHOT'O TOKA.

SBnenue camounaykiuu. J{C caMOMHAYKLUH.

PeuieHue KauecmeaeHHblX 361@62‘!, mpe6yi0u4ux NPpUMEHEHRUA
sHanull no meme ((aﬂeKmPOMCIZHuWZHa}Z uudym;uﬂ».

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

Cbopka mooenu 21eKmpoMacHUMHO20 2eHepamopa

DHeprusi MarHUTHOTO TOJISI KaTYIIKU C TOKOM.
DNEeKTPOMAarHUTHOE TI0JIe

JIaGoparopHast pabota Ne2
«/3yueHne SBICHUS SJICKTPOMAarHUTHON MHTYKIIHN)

ObwvsicHenue 0CHOBHbIX NpUHYUnNoe oelicmeust MmexHU4ecKux
ycmpochme U mexHojlocud4ecCKux npoyeccos, makux Kak.
uHayKI/;uOHHa}Z nevo, COJleHOLla, sauwiuma om anekmpusayuu
meijl npu O0BUICEHUU 8 MACHUMHOM noJle 3emu.

Obobwarowe-nosmopumenvHoe 3aHamue no meme
« DNeKmpomacHumHas, UHOYKYUS»

3auem no meme ((SﬂQKmPOMGZHMmHClﬂ Z/lHayKLﬂ/lﬂ
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Konebanusi u BostHbI (60 1)
Mexanuuyeckue Kojaedanusi 5-/10

KonebarensHas cucrema. CBOOOIHBIE KOJIEOaHUS.

I'apmonnyeckue konebanus. Kunemarnueckoe u
JUHAMHMYECKOE OIIMCaHUE. DHEPreTHYECKOe
OIMCaHKE (3aKOH COXPAHEHUS MEXaHUYECKON
SHEPTHH).

Buisoo ounamuueckoco onucamnus CapMOHUYECKUX Konebanuil u3
Ux dHepeemu4ecKozco U KUuHemamu4eCckozco OnucCanusl.

Buinyoicoennvie konebanus. Pesonanc. Pezonanchas Kpusast.
Brusinue samyxanust na 610 pe30HAHCHOU KPUBOL.
Aemoxonebarus.

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

Amruutyna u gaza kosnebanuii. CBsi3b aMIUIUTYABI KOJIEOAHUN MCXOTHON
BEJIMYMHBI C aMIUTHTYIaMH KoJieOaHUil €€ CKOPOCTH U YCKOPEHHUS.

Iepron u yactora konebanuii. [lepron MasbIx CBOOOIHBIX KoIeOaHUI
MaremMaTHyeckoro MasitTHuka. [leprnoa cBoOOIHBIX KoieOaHUH MPY>KUHHOTO MasTHHKA.

Pewenue kauecmeennvix 3a0au, mpeodyrowux npumeHeHus
3HaHUl no meme «Mexanuueckue Konebarusy.
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ObvsacHeHue 0CHOBHBIX NPUHYUNOG OeUCBUS MEXHUYECKUX
YCMPOUICM8, MAaKUX KaK: MempoHOM, Yacwl, Kadeu,
MY3bIKATIbHBIE UHCIPYMEHNbL, CeliCMO2pag.

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

JJIeKTPOMATHUTHBIE KoJie0anus 7/15

Konebarenbubiit KOHTYp. CBOOOMHBIC EKTPOMArHUTHBIC KOJICOAHUS B HI€aThbHOM
K0JIeOATEIIbHOM KOHTYPE.

®opmyna TomcoHa.

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

Pewenue pacuémmuwix 3a0au ¢ A6HO 3a0AHHOU U HESLBHO
3A0AHHOU PU3UYECKOU MOOETbIO C UCNONIb308AHUEM OCHOBHBIX
3aKOHO8 U popmyn no meme « LeKMpOMAZHUMHbIE
Konebanusy

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

3aKkoH COXpaHCHUA SOHEPTHUHU B UACATIbBHOM K0J1€0aTeJIbHOM KOHTYpC.

3aryxarolye JeKTPOMarHUTHbIe KojeOaHus. BbIHYKIeHHbIE 2IeKTPOMar HUTHbIE
kosiebanust. [lepeMeHHbII TOK.

CpaeHeHue MEXAHUYECKUX U ITIeKMPOMACHUNHbBIX Konebawnuil

ObvsicHerue 0CHOBHbBIX npuHyuUnoes oelicmeuss mexHu4ecKux
ycmpoﬁcme, maKkux Kak. 3]Z€Kmp1/l1l€CKUZZ 360HOK, cenepamop
nepemeHHoco moka, JuHuu 3Jl€Kmp0n€p€()(lll

Onpeodenenue ycio8uti NPUMEHUMOCIU MOOeNU UOedAIbHO2O
KonebamenbHo20 KOHmypa
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MoIHOCTh EPEMEHHOT0 TOKa. AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAYEHUE CHUIIBI
TOKA U HAIPSDKEHUS MPU pa3IngHON (hopMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BpeMeHu. CuHycouAaabHbIN ITEPEMEHHBIN TOK.

Wneanbueiit Tpanchopmatop. [IpousBoacTso, nepegaya u norpedieHue
AJIEKTpUYECKOl 3Heprun. KynbTypa ncIosib30BaHus AIEKTPOIHEPT U B
ITOBCEHEBHOM KU3HU. TEXHUYECKHE YCTPOMCTBA U TEXHOJIOTMYECKUE ITPOLIECCHI:
AJIEKTPUYECKUI 3BOHOK, FEHEPATOp NEPEMEHHOI0 TOKA, IMHUU JIEKTpoIepeay

Pesucmop, konoencamop u kamywxa uHOYKMugHOCMuU 8 yenu
CUHYCOUOAILHO20 NepemMeHH020 moka. Pezonanc moxos.
Pezonanc nanpscenuil.

Jlemoncmpayusi akmuno2o, eMKOCMHO20 U UHOYKMUBHO20
CONpPOMuUBIeHUlL

Pewenue kauecmeennuix 3a0au, mpebdyrowux npumeHeHus
3HAHU N0 meme « DNeKMPOMASHUMHbIE KONEeOAHUs».

Mexann4eckne H 3JICKTPOMATHUTHBIE BOJIHBI 5/10

MexaHn4YecKue BOJIHBI, YCIOBUS HX pacnpocTtpaHenus. [lonepednsie

U TIPOJI0JIbHbIE BOJHBL. [lepro, CKOpOCTh paclipoCTpaHEHUs U UIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKUX BOJH: OTPAKEHUE, MTPEJIOMIICHUE, HHTEPPEPEHITHS
U 1udpaxus.

3Byk. CrkopocTsh 3ByKa. ['pomkocThb 3ByKka. BeicoTa Tona. TemOp 3ByKa.
[ITymoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

H3yuenue pacnpocmpanenus 36yKo8bix 601H 8 3AMKHYNOM
npocmpancmee.
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Pewenue 3a0au

ObvscHenue 0CHOBHBIX NPUHYUNOE OellCEUs MEXHUYECKUX
VCMPOUCM8 U MEXHON02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKANbHbLE UHCIMPYMEHMbL, PAoap, paouonpuémuux,
menesusop, anmenna, menegon, CBY-neus, ynompaseykosast
OUACHOCMUKA 8 MEXHUKe U MeOulyUuHe.

OJEKTPOMAarHUTHBIEC BOJIHBL. YCIIOBUS U3IYy4YCHHsI IIEKTPOMATHUTHBIX BOJIH.
CBoliCcTBa 271€KTPOMArHUTHBIX BOJIH: OTPayKEHUE, IPEIOMIIEHUE, MTOJISIpU3aLUs,
uHTephepeHys U Audpakiys. B3auMHasi OpUEHTAallHsl BEKTOPOB

B JICKTPOMAarHUTHOM BOJIHE.

[IIxana 2neKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHNE 31IEKTPOMArHUTHBIX BOJIH
B TEXHHKE U ObITY. TeXHHYEeCKHE yCTPONCTBA U MPAKTUUYECKOE IPUMEHEHHUE:
MY3BbIKaJIbHBIE MHCTPYMEHTBI, pajap, paaguonpruEéMHHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBY-nieus, yiabTpa3ByKoBasi TMarHOCTUKA B TEXHUKE U MEIULIMHE
[IpuHIUIB pagrocBs3u U TeneBuaeHus. Pagunonokanus.

Pewenue kxauecmeenHvix 361061’{, mpe6yiou4ux npumerneHusl
3Hanull no meme «Mexanuueckue u INNEKMPOMACHUNTHbLE
BOJIHbL)

Pewenue kxauecmeenHvix 361061’{, mpe6yiou4ux npumerneHusl
3Hanul no meme «Mexanuueckue u INNEKMPOMACHUNTHbLE
BOJIHbL)

Yempoiicmeo u npunyun pabomul npocmetiuie2o
paouonpuemHuxa

Ontuka 10/25

[IpssMonuHEITHOE pacIpOCTpaHEHNE CBETa B OMHOPOAHOU cpene. JIyu cBera.
ToueyHbI UCTOUHHK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne n300paxeHuit
B IUIOCKOM 3€pKaJie.
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Habnooenue onmuyeckux sagnenull, npogedenue KOCEeHHbIX
usMepeHutl, UCcie008aHUs 3a8UCUMOCMEN PUZUYECKUX
BENUYUH U ONBIMOSB NO NPOBEPKE NPEOTONCEHHOU CUNOMe3bl
npu U3yyeHuU s181eHUll NPeloMIeHUs. C8ema Ha Spanuye
pasoena 08yx cpeo, NpellomiieHus ceema 8 coouparoujeti

u pacceusarowell TUH3AX, BOIHOBbIX CGOUCME C8emd.

Ilocmpoenue u pacuém uzobpasicenuii, co30a8aemulx
NIOCKUM 3ePKALOM

Copepuueckue 3epxana

[Tpenomienue cBeta. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCONIOTHBIH OKa3aTelb
HPEIOMIICHUSL.

Hucnepcus ceera. CiioxxHbIi cocTaB 6enoro ceera. L{ser.
[TonHoe BHYTpeHHEe oTpakeHHe. [IpeaenbHbIid yroi MoJHOro BHyTPEHHETO
OTPaAXKECHUS.

Jlabopamopnas paboma Ned «Hzmepenue nokaszamens
NpeloMIeHUs CIEeKAa)

OmmnocumenvHuill noxazamensv npeiromaenus. [locmosncmeo
Yacmomul ceema u COOMHoueHue OIUH BOJIH NPU Nepexooe
MOHOXPOMAMUYECKO20 C8ema Yepe3 cpaHuyy pasoeid 08yx
ONMU4eCcKux cpeo.

Xoo nyueti 6 npusme.

Cobuparoiue u paccenBaromye JUH3bL. ToHKast TuH3a. @OKYCHOE pacCTOsIHUE
Y ONITUYECKAs! CHJIa TOHKOM JIMH3BI.

dopMyrna TOHKOM JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JINH30U

Jlabopamopnas paboma Ne5 «Onpedenenue onmuyeckou
CUNILL U POKYCHO20 PACCMOSHUSL COOUPAIOWell TUH3bL»

3asucumocmsv hoxkycHo20 paccmosanus MoHKou cghepuieckou
JIUH3bL OM €€ 2eomempuu U OMHOCUMENbHO20 NOKA3AMels

57




npeilomMilEeRUA.

Xo0 nyua, npowedwieco 1uH3y no0 NPOU3BOIbHLIM YelOM K €€
2nasHol onmudeckou ocu. Ilocmpoenue uzobpasicenuti mouxku
U ompesKa npsiMoll 8 cCOOUPAIOWUX U PACCEUBAIOUSUX TUH3AX

U UX CUCeMaXx.

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

TexHuyeckne ycTpoucTBa U TEXHOJIOIMYECKUX IIPOLIECCHI: OUKH, JIyTa, IEPUCKOII,
(doroarnmapar, MUKPOCKOII, IPOSKIIMOHHBIN ariapar, IPOCBETIICHHE ONITHKH,
BOJIOKOHHAsI ONITHKA, JU(PPAKIIHOHHAS PEHIETKA .

Hpoceemﬂ E€HUue onmuku

Ilocmpoenue u pacuém uzodpasicenuii, co30a8aemulx
NAOCKUM 3€PKAIOM, MOHKOU JIUH3OMU.

Pewenue xauecmeenHvix 361061’{, mpe6y}0u4ux NPpUMEHEHUA
3uanutl no meme « Onmuxay

Bonnosas ontuka. UnTepdepenius ceera. KorepeHTHbIE HCTOYHUKU. YCIOBUS
HaOJI0IeHN MAaKCUMYMOB U1 MUHUMYMOB B MHT€P(EPEHIIMOHHON KapTUHE OT ABYX
KOTepEHTHBIX UICTOUYHHUKOB. [IprMeph! Kitaccuueckux NHTEP(HEPEHLIMOHHBIX CXEM.

Hudpakius ceera. udpakuronHas pemérka. YcioBrue HaOMIOIEeHUS TIIaBHBIX
MaKCUMYMOB TIpHU TaJCHUU MOHOXPOMAaTHUUECKOTO CBETA Ha TU(PAKIITOHHYIO
pewérky. [onspusanus ceera

Jlabopamopnas paboma Ne6 « zmepenue Onumnvl c6emoasoti
BOJIHbBI »

Obvsicnenue ocobennocmetl NPOMeKaHus ONMULECKUX
A61eHull: unmeppepenyuu, ougdparyuu, oucnepcuu, HOIHO20
BHYMPEHHE20 OMPANCEHUSL.

Pewenue pacuémmuuvix 3a0ay c 2610 3a0aHHOU U HEABHO
3a0aHHOU Pu3U1LecKoli MOOENbIO C UCNONb308AHUEM OCHOBHBIX
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3aKoH08 u gpopmyn no meme « Onmuxay

OcCHOBBI CIeNUAIBHON TEOPUH OTHOCUTEJIbHOCTH 4/5

I'paHuIBl IPUMEHUMOCTH KJIACCHUECKON MeXaHMKU. [TocTynarel cienuanbHOM
TEOPUU OTHOCUTEIIBHOCTH.

OTHOCHUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHU U COKPAIIEHUE
JUIAHEL.

IIpocmpancmeenno-epemennou unmepean. Ilpeobpaszosanus
Jlopenya. Ycnosue npuuunnocmu.

Ilpakmuxym
Ipakmuxym
DHeprus U UMIYIbC PENSATUBUCTCKON yacTUlbl. CBSI3b MacChl C IJHEPrUen
Y UMIYJIBCOM PEJIITUBUCTCKOM YaCTHUIIbl. DHEPIUsl OKOSI
TexHuyeckne yCTpoucTBa U TEXHOJIOIMYECKUE ITPOLIECCHI: CITyTHUKOBBIE
MIPUEMHUKH, YCKOPUTEIH 3apsSKEHHBIX YaCTHL]
[IpakTukym
[IpakTHKy™m

UlaGoparopHas pabota

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

PaBHOBecHOE TeTUIOBOE M3ITydeHHE (M3TydeHHE a0COMOTHO YEPHOTO TEA).
I'unore3a M. I1naHka o KBaHTax.
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@DOTOHBI. DHEPTHs U UMITYITBC (POTOHA.

3axon cmewenusn Buna.

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

Pewenue pacuémmuwix 3a0au ¢ 61O 300AHHOU U HESIBHO
3A0AHHOU PU3UYECKOU MOOETbIO C UCNONIb308AHUEM OCHOBHBIX
3aKo0H08 U hopmyn no meme «Keanmosvie sienenusy.

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

VYpaBuenue Ditnmrerina s Goroaddexra. «Kpacnas rpannna» pororddexra.

Onpeodenenue ycnosuti NPUMEHUMOCMU K8AHMOBOU MOOelU
ceema.

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

Pewenue xauecmeernnbix 361()61% mpe6y}0u;ux NPpUMEHEHUA
3nanul no meme «Keanmoasnle s6ienusy.

JlaBrienue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha a0COMOTHO MOMIOMIAOIIYIO
1 aOCOJTIOTHO oTpaxaronryro nmosepxHocts). Onwitel [1. H. JleGenena.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKUE MTPOLIECCHI: CIIEKTPOMETP,
¢doroaneMeHT, HoToNATUNK, TYHHEIBHBIH MUKPOCKOII, COJIHEUHas Oarapes,
CBETOMON
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Bonnosvie ceoticmea uacmuy. Bonnwl 0e bpoiina. [{huna
sosHbl Oe Bpoilns u pazmepvl 0bracmu 10KaAIU3aAyUY
osudicyupelics wacmuysl. KopnycKynsapHo-601H0B0U OYAIU3M.

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

Pewenue kauecmeennvix 3a0au, mpeodyrowux npumeHenus
3Hanuti no meme «Keanmosvie aenenusy.

duszuka aroma 4/5

OmnbITH IO UCCTIEIOBAHUIO CTPOCHHUs aroMa. [ImanerapHas Moaeb atoma
Pezepdopna.

IToctynarst bopa. U3nyuenue u normoieHue GOTOHOB MpH MEPEX0Ie aToMa
C OZJHOTO YPOBHS HEPTUU Ha APYToi.

AHanus KeaHMOBHIX NPOYECCO8 HA OCHOBE NEPBO2O U BNOPO20
nocmynamos bopa

Ipaxmuxym
Ipaxkmuxym
Bunel ciektpoB. CriekTp ypoBHEH 3HEpPruu aTomMa BO10po/a.
CIIOHTaHHOE Y BBIHY)KJIEHHOE U3JIyYEHHUE CBETA.
TexHuyeckne yCTpolcTBa U TEXHOJIOTHYECKUE IIPOLIECCHI: CIIEKTPAJIbHBIN aHAIN3
(criekTpocKoI), Ja3ep, KBAaHTOBBIN KOMIIBIOTEP
[IpakTukym
[IpakTukym

JlaGoparopHast paboTta
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du3nKa aTOMHOTO SIAPA M JIeMEHTAPHBIX YacTul 5/5

Hyxnonnas monens sigpa I'eiizenoepra—Banenko. 3apsia sjapa. MaccoBoe 4ncio
siapa. M30Torbl.

PagnoaktuBHOCTB. Anb(a-pacnaa. DNEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacna.
I'amma-u3nydenue.

Ilpakmuxym

Ipaxmuxym

Pewenue 3a0au

DHeprus CBs3HM HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccel anpa. SnepHbie
peakuuu. JleneHue u CUHTE3 AP

Snepusie peakropsl. [Ipo0neMsl yrpaBisieMoro TepMOsIIEPHOTO CHHTE3A.
DKOJIOTUYECKUE aCEKThl Pa3BUTHUS SAEPHON SHEPIreTHKU.

Ipaxmukym

Ilpaxkmuxym

Pewenue 3a0au

MeTtoabl perucTpanuu U UCCIEA0BAaHUS DIEMEHTAPHBIX YaCTHULL.
@yH1aMEHTAJIbHBIEC B3aUMOJEHUCTBYS. baprOHbI, ME30HBI U JICIITOHBI.
IIpencrasnenne o CrannapTHoi Moaenu. KBapk-IiItoOHHas: MOJIEINb aJpOHOB.
®usuka 3a npenenamu CrangapTHoi Mozenu. TéMHas Marepust U TEMHas SHEPTHUsL.
EnuncTBO pm3nveckoil KapTUHBI MUpA.

62




TexHHYEeCKHE YCTPOUCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JO3UMETP, KaMepa
BunbcoHna, saepHbIil peakTop, TEpMOSAEPHBII peakTop, aroMHas boM0a,
MarHUTHO-PE30HAHCHAs! TOMOTpadus

Tpakmuxym

Ipaxkmuxym

Pewenue 3a0au

JJIeMeHThI ACTPOHOMMH U acTpodusuxu 7/12

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

Bun 38é3mH0T0 HeOa. Co3Be3 s, IpKUE 3BE3MBI, INIAHETHI, UX BUINMOE JBUKCHUE.

Omanvt pazeumus acmpornomuu. Ilpukiaonoe u
MUPOBO33PEHUecKoe 3HaueHue acmpornomuu. Ilpumenumocmo
3aKOH08 (hu3uKU OJis1 00BACHEHUSL NPUPOOLI KOCMUYECKUX
00beKMOo8.

OcHosnvie cozse30us CesepHo2o noayuwapus u sipKue 36e30bl

Ponv acmponomuu 6 cospemennoii kapmune mupa, 6
NpAaKmMuyecKkou 0essimenbHOCMU Yelo8eKd U OalbHeltuem
HAY4YHO-MEXHU4ecKoM pa3eumui.

ColnHeuHas cucTeMa.

Comare. Comaednast akTuBHOCTh. VlcTounuk sHeprun CoTHITa U 3BE3 .
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3BE31bI, UX OCHOBHBIC XapaKTePUCTHKH. JlmarpaMma «CreKTpaabHBIA Ki1ace —
CBETUMOCTBY. 3BE3/IbI INIABHOM MOCJIEI0BATEILHOCTH. 3aBUCUMOCTD «Macca —
CBETHMOCTB» JUISA 3BE3]I TIIABHOH TOCIEeI0OBATEIHHOCTH. BHyTpeHHEee cTpoeHne 3BE3 .

Ilpakmuxym

Tlpaxmukym

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30e108
Kypca «Mexanuxay,

CoBpeMeHHbIE MPEACTABICHUS O TIPOUCXOKICHUH U 3BoIoNnK CoNHIIA U 3BE3M. DTarbl
JKU3HH 3BE3I.

Muieunslii [1yTe — Hama 'anaktuka. [lonoxxenue u npuwxenue Connuna B ['anaktuke. Tumsl
rajgakTvk. PagnoranakTuku u kBasapel. YEpHBIE OBIPHI B iApaX rajJaKkTUK.

Obobwenue u cucmemamu3ayusi COOEPHcAnUs paz0enos
Kypca «Mexanuxay,

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Mexanuxay,

ObobWenue u cucmemamu3ayusi COOePHCAHUsi pazoenos
Kypca «Monexynapuas gusuka u mepmoOUHAMUKAY,

Bcenennas. Paciiupenne Beenennoii. 3akon Xa66:ma. Pa3beranue ranakruk. Teopus
Bonpuioro B3peiBa. PeslnKkTOBOE U3ITy4YeHHE.

MacurabHas ctpykrypa Beenennoil. MeraranakTuka.
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Hepeménusie mpodiaeMbl aCTPOHOMUH

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

ObobWenue u cucmemamu3ayusi COOePIHCAHUsi pazoenos
Kypca «Monexyniapuas (pusuka u mepmoOUHAMUKAY,

Ilpumenenue ocHosononazarOwux acmpoHOMUYECKUX
NOHAMUL, 3AKOHO8 U Meopull 0 AHAAU3A U 0ObACHEHUS
@usuneckux npoyeccos, NPOUCX0OAUWUX 8 36E30AX, 8 36E30HbIX
cuUCmemax, 8 MeNceaiaKmuiecKkoll cpeoe, O8UNCEHUs.
HebecHbIX mell, 28010yuUU 36¢30 U Beenennoti

OO6o61eHne u cucTeMaTH3alys coaep kaHus pasziena Kypca «MexaHukay

O60011eHre 1 cHCcTeMaTH3allus COJIEpKaHus pasziena Kypca «MosekynspHas Gpuzuka
U TCPMOJNHAMUKAY

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca « DneKkmpoouHamMuray

ObobWenue u cucmemamu3ayusi COOePAHCAHUsi pazoenos
Kypca « DneKkmpoouHamMuKa

ObobWenue u cucmemamu3ayusi COOePAHCAHUsl pazoenos
Kypca « neKkmpoouHamuray

Pe3zepn

Pezeps
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